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Rtiles for the Library of 
Department 9f Industries, Bengal. 

1« The Library is open from 11 a.m. 6 p.m. except 
on holidays; on Saturdays the Library closes at 2 p.m. 

2. All books in the Library (except books of general 
reference) are available on loan to officers and staff of the 
Department of industries, Bengal, and subordinate offices 
and institutions under the Department. 

3. The borrower can retain a book for not more than 
15 days, provided it is not required for reference at Head 
Office in the meantime. When required for a longer time 
it may, on return, be re-issued if not wanted by another 
reader. 


4. The borrower requiring a book from the Library 
must sign the Issue Register in token of receipt or grant 
a receipt in the prescribed form, according to 
circumstances. 

5. The borrower is fully responsible for loss or 
damage to the book and is required to pay the full pHoo 
of it or replace it at his own cost. If the book lost or 
damaged is one of a set or series and the voluma oknnot 
be obtained singly the whole set or series must be roplaoed 
by him. 

• 

6. As a rule books are not issued to outsidort^ but 
the Director of Industries at his discretion may tan^ion 
the loan of books only to bona fide manufacturers on oondP 
tions to be stated in each case. 

7. Bona hde manufacturers, research students pM 
persons interested in indigenous industries may oen^t 
b^ks and periodicals in the l.lbrary at the notlM hours. 
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The Publishers have long been sensible of the comparative 
unwieldiness of the five bulky volumes to which the original 
‘ Workshop Keceipts ’ Las grown during the pfist few years’ 
and therefore the whole work has been put into the hands 
of competent Editors who, by the aid of experts, have tho¬ 
roughly revised the vast mass of receipts and trade secrets 
embodied therein, and have reduced them to a greater 
regularity and a more accessible alphabetictil arrangement. 
In the carrying out of this heavy task (for the survey of 
BO wide a field is no simple undertaking), they have been 
careful to eliminate all information which was obsolete, to 
submit the remaining matter to exports for citreful revision, 
and to amplify those sections dealing with Handicrafts. 
Due acknowledgment of the sources, of information has 
been made in the text, but the Publishers desire especially 
to express their indebtedness to the Council of the Royal 
Society of Arts for permission to make extracts from their 
invaluable Journal. The Publishers present to the public 
the first volu!ne of the revised work with full confidence 
that those who have used it in the past will find that it 
maintains the standard of sound, common-sense practic¬ 
ability, by which ‘Workshop Receipts’ has been distin¬ 
guished for so many years. 
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Workshop Receipts 


Acetylene Li(;hting. 

THH AHH4NUKMI.M (iF AN AFMYLFNE 
LtfiHTlNt! INKTALLATroN. 

Achtyi.knk (Mui iHtw Ih> nia<U! (f^iven 
a proper ^'(‘iiorator) liy a lad or any 
uiiKkiUecl [leixm. willunit. ^upe^\ii^Ion 
and with tio risik; and it- wui lx* liiid at 
acoHt Lliat (‘onipi-reH equally with goixl 
coal-g}VH at aLiut -Vt. Or/, per 1000 ft. 
fora given candle-junver or Ifl’dliaiH'v 
of illuiniiiation, TIunik after allowing 
for woiir )«id tofir and intoreHt <tij out- 
laj'. ShouM the jiresent jiriee of car¬ 
bide go down, or should its gfiH-yielding 
qualities lie increjwcd, then atretylene 
will compare, of course, more favour¬ 
ably still. 

The present cost (tf tlie gas, however, 
is no olwtaclc to its free adojition, for 
it is in very few couutrj’ pliu:os that 
coal-gas costs jess tlian y.S'. M. per 
1000 ft., and in many districts it 
exceeds this greatly. Proljably most 
people would rather piy a little more 
for cfjal-gas supplie<l by a gas coirijjatiy, 
as the trouble of making the acetylene, 
small as it is or should be, is still a 
twiuble, and the outlay for the appar¬ 
atus has to 1)6 con.sidercd. Therefore 
acetylene is uulikely to dis})lace coal- 
gas where the latter exists ; hut it is 
already a possible and strong rival to 
coal-gas, if it should Ix! a (question of 
which gas plaut shall l)e laid down to 
light a village. For isolated residences 
acetylene h^ nothing to feiir from coal- 
Its possible rival at this moment 
is petrol. 

As to liow acetylene compares with 
pamfhn oU^n cost, there is much un- 
'certaiuty. One auUiority puts oil as 


Costing double as niuflias acetylene for 
a gi\eii liglit, whilst aiu)lher says oil 
costs lit,tic iiior(5 than half as imicli. 
'rhere can )x? no <loubt of tiio htrmcr 
l»eing corret't for a given light, hut it 
is not (juitc the correct way Utcoinfuire 
the two. When oil is used .i coni- 
) pu’ativcly (lull ligliL is ohtai7ied, and 
this is considenid siitisfuctory for oil. 
1 f an acetylene plasitis then su) wtiiuted, 
the degree of light giv(Mi hy thelamji is 
considered iiisuHicien t, uada much more 
i)rilliantctrcct is hs^ked for and insisted 
on. Then tlie second authnrit}’^ <|Uotcd 
conu'H neitrer truth ; aiid from in(]uiricfl 
inaile by the writer from the users of 
the many acetylene appinitus he has 
erectefl, it may Ixi stilted that the 
average of Llicsc shows tliai acetylene 
costs alxmt iiO j)orcent. more than oil, 
but a sufKjrior degree of illumination 
is ol»tained. Acetyletic, however, lain 
sh<»wa sjiving of lal»our, for the apyxir- 
atuH the writer uses only takes alwut 
five minutes jwr ilay for recharging— 
e<juiva]ent to the time taken on two 
lamps in wick-trimming and refilling. 
It may also lie nientione<i tliat the lamp 
room of a large country house is a far 
greater menace to its safety that an 
acetylene generator in lia liut outside. 

To give an outline of acetylene gas 
production and consumption for those 
I whose experience is limited, the manu¬ 
facture of the carbide need not be con¬ 
sidered. Tlie carbide (carbide of cal¬ 
cium) consists of lime and carbon fused 
together, and is to be readily purchased 
in any quantities from the different 
factors now sticking it. This carbide 
is a dry, grey material much resembling 
ordinary gtis coke, but is donser and 
heavier. While it is kept dry it re- 
B 
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raainn unchaiigetl, arnl w jiorfoctly safo 
oven if fire should atUck it. The 
change comes when wiiter is brought 
in contact, and the ctvrbide is ho huh- 
ceptible to this, and no greedily absorbs 
moirttiirc, that the little wateV-^pour 
there is iji tlio atinospliere il^quita 
Hufficient to attack it and start gas 
production. It is therefore important 
thatcArbidc liokept in air-tight drums, 
or vcHHols, and these should !« kept in 
os dry a phice os poHsilde in Gise of a 
fissure or looao lid. 

When water is brought in contact 
with carbide an inmiediate change 
occurs. The lime is slaked, hydrogen 
gas is given liiid this canies carlion 
witli it. In other words the resulting 
gas is cjirburx;tte<l }iy<lrogen, and the 
spent material left behind isslaketllime. 

It will therefore be seen tlmt the 
miinufacture (if this is not too great a 
word) of aoetyleuo gas is simplicity 
itsolf—eitlier some carbide thrown into 
water, or some water brought U) the 
Civrhklc. 

For the details of acetylene genera¬ 
tion I'eference should lie matlc to a 
.stamlard work, and for this description 
it may be assumed that a generator is 
ohoson and it is necessary to fix it. A 
hut or house is prepared to receive it, 
outside the buihling wlii{!h is to be 
lighte<l. The genenitor Jinist not be 
fixed in a r(K)m or cellar Iwiieath the 
house. The generator house must be 
very sheltere<l, or preferably heate<l by 
hot water or steam to prevent frost 
attacking the water in tl>e plant. 
Whatever kliid of gonemting apparatus 
is used, water is in it somewhere, and 
trouble must ensue if this freezes. 
Some consider that a brick-built gen¬ 
erator house, with the doors lined with 
felt, can he protected by a good siZiOd 
box of fresh horse manure (in which 
fermentation aud heat set up). Tlie 
writer Itas not had occasion to try 
this, but it sounds feasible. 

Having made the necessary^ water 
. oouuections to, and the gas connections 
from the generator, it has to l)e con¬ 
sidered wiiether the gas shall be 
purified. In any case, whatever the 


g:is is used for, it should puis through 
water first, and the majority of gen¬ 
erating ^])piratuB provide for tliis. 
The evolution of the gas is accompanied 
by heat, much tiie name os when ordi¬ 
nary (quicklime is slaked, and the gas 
whilst warm carries vapours that can 
well bo dispensed with. Condensation 
of these vapours is easily effected by 
1 itaasing the gas through cold water. 

I The condensation of condensible 
vapours, however, is not complete 
I purificatioj), and for residence work, or 
i anything otlier tlian, say, such places 
1 as brick .works or comparatively open 
\ factories, a purifier must bo used, 
j This appliance removes thegjiseous im- 
I purities which pass uncliange<l tiirough 
I the condensing process, but which, if 
burned, cause a lia/xj and an odour 
which cannot be borne in rooms. It 
is fxiculiar that In trying an apparatus 
minus a purifier, there may l)e no haze 
or smell for snveml days ; then there 
comes a lad day, wliicb shows how 
necessary the purifier is. It also shows 
that some of the carbide is good enough 
to yield a pure gae, and a purifier is 
cluefly necessary therefore to deal with 
occasional bad pieces or quantities of 
material. 

If a purifier is used, and fully three- 
fourtlis of the works erected need one, 
the gas service is taken from the holder 
directly to it, with perliapj no more 
than 2 or 3 ft. of pipe between. If 
i there are washers, or water chambers 
j for condensing, in the generating ap- 
I paratus, the gas would, on leaving the 
! generating chambers, first go through 
j these, then proceed to the holder. As 
I the gas leaves the holder it next has 
j to pass through the purifier, and then 
j passes directly to the house. It is 
best not to put the purifier between 
I the generator and holder, although at 
j first thought it might oousidered 
I correct to do so. A purifier gives best 
results if the gas passes through 
slowly aud as regi^rly as possible. 

! This result is best attained on the 
I house side of ths holder. If placed 
{ between generator and folder the 
i gas passes through more in rushes^ 
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and the general etrect is not no satiK- 
factory. 

• The aorvice piping is arrangecl much 
the Banie an ordinary gas piping is, 
except that the pipes may l>e much 
smHller. At tlic lowest point in the 
piping, usually where the gas first 
enters the house there should be a 
syphon-Iwx, or some such provision, to 
receive the water that will collect in 
gHB pipes. Tliis is an ordinary pro¬ 
vision with any gas-piping system, to 
dispose of “water in the pijKJS *'as it is 
called. 


I of coal-gas. In other M’ords it is, as 
' regards monetary loss, much more 
! (lesinihle to prevent waste of acet 3 ’]ene 
than coal-gas. The governor will do 
this quite satisfactonly. 

Having described thegenera] arrange- 
irifent o,^be various applianws included 
in a complete ])Iant, a sketch, Fig. 1, 
is given to make the description more 
readily understood by those new to the 
w'ork. "No slmpe or form is given to 
the generator, as no particular make 
can be inserted liere. The sketch is 
merely to sliow the order in which the 



An appliance that should appear in 
all but the smallcBt installations is a 
“governor*' or pressure regulator 
which automatically controls the pres¬ 
sure of gas in the house services. 

This is of greater advantage with 
acetylene than with coal-gas, as any 
extravagance with the former means 
a greater waste of money than with 
the latter. It takes approximately 
fifteen times the volume of coal-gas 
as it does acetylene to afford a giv^ 
light for a given time, therefore in 
the case of waste, a tertaiu amount 
of acetylene^ say a cubic foot, being 
wasted is equal to losing 15 cubic ft. 


rts come. They nee<l not necessarily 
in a line, but as a rule they are all 
in the generator house. Quite usually 
the generating chamber and wosherare 
attached to the gas holder. 

As regards leaks in pipes, a slight 
issue of gas may not lie considered any 
more dangerous tiian such a leakage of 
coal-gas, but it represents a greater 
monetary loss. As just stat^, if a 
cubic foot of acetylene looks from a 
fissure in oue hour, the cost is equal to 
about fifteen such leaks in coal-gas 
piping. 

Hespecting the sizes of gas services, 
the following are thuRo customarily 
B 2 
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used, allftwinf? for the jiresHure iK'iuf; 
reduced by the I'ovenior. Witliliif^her ; 
pre88ureH, Kiii.dlor jnpew would suHice, 
but higher thim uormal preswureti are 
dUtiuctly bad in resultw. 


Number 
of t foot 

■Size of 1 
i'ipe. 

Number 
(if t f(H)t 

of 

Pipe. 

Burners. 

Burnuni. 


In, 


ID. 

2 . 

• i 1 

:i5 . 

- s 

5 . 

• ^ i 

50 . 

. i 

10 . 


70 . 

. 1 

20 . 

. * 1 




Ordinary iron gjw tube in used, also 
(’.oinpo pipe,, i>uL tile latter would not 
appear in good woi'k. The pif>e should 
be given a rise all the way from ite 
starting point, or from the syphon-box 
pnwiously alluded to. This is the 
custoruary provision with all gas piping 
systems. 

Tlie brackets, pendants and fittings 
can lie (d onl inary goes I quality, but 
there are now s^tstcial fittings being 
made and it is ilesiralde to uae them. 
Acetylene is deserilied as a searching , 
gjw, metuiing that it will find (pass ' 
througii) a smaller and less important : 
leak than coal-giw ; cnnseijuently a [ 
badly mode fitting, or the wciir and [ 
tear to ordinary littings, is sooner I 
brought to notice. Thospecialfibtings ' 
are made so that they are being per- , 
petually ground in os they are used, j 
and this keeps thorn sound much ; 
longer. This applies to tiie weariug ■ 
parts, of course—tlie cocks, bracket ! 
joints, and ct;p and ball joints. ^ 

jVo Jittiivftt or tubes or ony other i 
parts shoufd he of copper. Brass, 
although it is au alloy of copjoer, may 
be used freely. 

Tlie burners used for acetylene are 
specially made for this gas, and they i 
snould be kept of one candle-power ; 
or sizj‘ aa far as possible, Iwcause 
burners of different candle-powers 
require tUfferont pressures of gas 
to give the liest results. Burners 
varying five or even ten candle- 
power do not show any difference 
to speak of, and this degree of 
varianon is fiermissible ; but to liave 
20 and 50 candle-power burners on tlie 


name piping must result in one or tbo 
otlier I icing less effect ive or less eco- 
iiomiiail* than it should !«, unless the 
governor is fwljusted for the lorge 
burners and the bracket taps are care¬ 
fully ivdjusted for each smaller one. 
It is bettor in such a ciise to liave 
double burners for the lar^e ones, a 
burner that gives two ‘25 candle-p<jwcr 
flames. This wouhl reduce the varia¬ 
tion in size of Imruers to the per¬ 
missible limits. 

A J foot burner is the size generally 
used for residence work, or any lining 
rooms, and this is the most desirable 
size as a rule ; bub tliere remains the 
fact that the larger tiic burner the 
more cconomicfil of gas it is, or perhaps 
itsliunld said the more can<Ue-powiT 
you get per cubic foot of gas burned. 
Thei'ofore, if an instalUtion required 
a mirnljer of 1 foot burners, then it 
would lie the mo.st eeimoniical t-o use 
these and trust to the bracket taps 
being regulated for the smaller oncft. 
Or, better still, try and arninge for all 
the small burners to lie on a sejiarate 
service, and put a separate governor to 
them. 

For ordinary purposes a 25 isandle- 
power flame is allowed to each 100 
superficial feet of floor space, for light¬ 
ing living rooms. It will be noticed 
tliat a 25 candle-power lighting flame, 
not burner, is mei^iionctl, for burners 
vary much in their rate<i candle-power 
and the candle-power of the flame they 
give. 

When the apparatus is thus com¬ 
pleted it has to 1)6 tested, and this is 
done from the house aide of the 
govenior, as the test must be of a 
higher pressure tlian the governor 
would allow unless its inner mechan¬ 
ism were removed. The appliance or 
gauge used for this is os Fig. 2; it 
need not lie purchased as it can be 
readily made. It is customary to test 
with a pressure of 10 In. of water, 
good work should not only bear tnis 
but much more. After testing, the 
gas can be turned on and the workii^ 
■ pressure is then fi.vod by attaching the 
testing apparatus to a bracket, and then 
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adjusting' the wpi^'hi,,^ of the governor 
until Uie prcssuro is uliiained tliere, 

A pi-esKure gnos tlifs results 

with I fcKit liurncrH, 
0 but \Nitli burners of 

^ liigher power 

and ‘1-in. pressures 
an* needed. 

- '* Before applying 

~ 1 liglits to the burners 

];f of the completed 

2 ” _ appiTfitus, it is as 

~ 2 g -3 tain that there is 

31 T no air in tlic apjjar- 

^ J U Jl atus. Air i nixed 

3 ; “ w’ith the gas is, of 

course, an explosive 
I mixtutx', aucl this 

should discharged 
liofore ligliting up, 
by allowing part of 
the tii'st volume of 
giis to waste, t<( make 
sure of all the air 
Ix'iiig got out of the 

U appuutus, 

Having fttartetl the 
generating aj)j>am- 

* . . tus, it only remains 

Ftg. 2. to give the future 

attendant lus direc¬ 
tions as to re-<!harging. One impor¬ 
tant thing is to (viution everyone 
against taking artificial lights to the 
gaa house. An electric liand lamp 
w'ould l)e iiermiasible, but nothing else. 
Ko such light should be needed, as re¬ 
charging can Ikj done in daytime. A 
conspicuous notice of these things j 
should be attached to the door of the 
generator house. 

Tlie store of carbide can be kept in 
the same house as the generator, or 
in' any adjacent dry place. It must ! 
not be kept on or under the building j 
that is lighted, or any insured building. 1 
In every case the Fire Insurance Com- | 
pany must lie apprised, and their rules 1 
(if they issue any) adhered to.. ! 

The spent material should he white, ■ 
or very nearly so, %nd odourless. It ■ 
then codKsts of slaked lime with a I 
little excess water, and it may Itc useil ' 


for prortically any purfKise that such 
lime can be U* put to. It may lie use<l 
for walls, trees, clt;. It will not pay, 
however, to at tempt lodry it for an}' 
pm'pose. If the sjanit nuiterial gives 
oil any odour of gas, it shows either 
*hat ^le apparatus does md use up the 
carbide prupei'ly or tliut theatteiidaid is 
careless in rc-chaT'giiig before it is quite 
necessary. At the same time there 
aie generators made with which it is 
diflicult to wait until the earliide is all 
sjxail, OH this might 1* after dark, 
when re-charging is awkwaixl or iin- 
pONsible, and wlien tlicgaHisneeiled lor 
use. Such a gencnitor is not the liest 
one b) use for private residence w'ork ; 
butif one exists, then when re-ohnrging, 
the attendant has to sort the contents 
of the generating ehainl)er, picking out 
the partially deconifiosed pieces and 
putting them lack with the charge of 
new' material. It is not a convenient 
arrangement, yet it. must be done in 
such cases to admit of <laylig]it re¬ 
charging. "W’ith such generators it is 
difficult to get a sludge odourless and 
free 0 / gas, therefoi-o the spent material 
should l)e dumped into a tub or pit 
containing water. (F. l>ye.) 


Acidimetry. 

(See itlito Alkalimktry.) 

Acidimetry is the “nieaBuring of 
acids,” or determining the amount of 
free acid in an acidulous liquid. It 
does not indicate the nature of the 
acid, nor whether more than one acid 
is present. I'hreo principal methixls 
are available : (1) The strength of an 
acid solution may be approximately 
determined by its boiling-point; (2) 
by it« specific gravity; (3) by the 
amount of carlwnic acid gas evolved 
from bicarbonate of swla by a measured 
quantity of the acid liquid. This last 
is perhaps the simplest pr.K5e8H, and 
that generally in use. The apparatus 
re(iuir«l Is shown in Fig. 3, and may 
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be constructed by the operator. It 
consists ofa wide-mouthed flask A, fur¬ 
nished with a tightly fitting cork, 
through which pass 2 glass tubes c d. 

The tube c termin¬ 
ates in a bulb B, 
filled with\^hIor 4 le 
of calcium; the 
bent tube d reaches 
nearly to the bot¬ 
tom of the flask. 
Acarefully weighed 
quantity of pure 
Ucarbonate of soda 
is introduced into 
the flask, and cover¬ 
ed with distilled 
water. This done, 
a small glass test 
tube, containing a 
known volume of 
the acid to be exam - 
ined (which must 
not be sufficient to 
decompose the 
whole of the alkali) 
is carefully lowered 
into the flask, in 
the position shown. 
The flask is then 
corked up, and ac¬ 
curately weighed 
on a delicate bal¬ 
ance. After this, 
the acid in the test- 
tube is run out upon the alkali by 
causing the tube to slip into a hori- 
sontal position. By this means, a 
part of the alkali, equivalent to the 
mount of real acid in the liquid, 
is decomposed, the carbonic acid gas 
evolved eecaping through the bulb-tube 
B ; any moisture whi(ffi may be earned 
imwards mechanically is absorbed by 
the chloride of oaldum, whose affinity 
for water is well known. When the 
whole of the add has been neutralised, 
1 ^ thedisengagement of gas has ceased, 
air is sacked through the tube B in 
order to withdraw any gas remaining 
in the flask and tubn. When per¬ 
fect^ cod, the whole apparatus is re- 
The difference between the 
i.^Wo wdghings represents the weight 



of carbonic add expelled, and from this 
the amount of real acid in the volume 
of liquid operated upon is calculated* 
by multiplying it by the combining 
weight of the add and dividing the 
product by 44, the combining weight 
of carbonic acid gas. Thus, suppose 
the weight of the apparatus l^fore the 
experiment be 32*355 grin., and after 
the experiment 31*786 grm,, the loss 
in weight, *670 grm., represents the 
amount of gas evolved from the bicar¬ 
bonate of the.acid (say sulphuric 

acid). Then, —= 1 * 27 grm. 

44 

of real sulphuric acid, the amount con¬ 
tained in tlie volume of liquid taken for 
experiment. The same method applies 



Flo. 4 . 


to the estimation of any add which 
decomposes carbonates, the oomduing 
weight of such add bc^ substituted 
for that of Bulphuric add used in ^ 
above example. 

Another ^pHoadon of the aame 
piindple is a m^od devised by EVe< 
senius and Will. The wpantua ia 
shown in Fig. 4, and consists 2 unall 
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flasks, A B, A beiug slightly the larger, i 
These are furnished with tightly-fitting 
corks, through each of whicl^pass the 
tubes ah Cj arranged as shown. 
TTie flask B is half filled with concen¬ 
trated sulphuric acid, and in the other 
is placed the acid to be tested, accur¬ 
ately measured, and, if necessary, 
diluted with water. A test tube is now 
intro^luced into the flask A, in the same 
nu nner as described in the previous 
case ; this tube contains bicart^nate of 
soda, in quantity more than sufficient 
to neutralise the whole of the acid con¬ 
tained in the sample. After carefully 
weighing the apparatus, the acid and 
alkdiareaUuwe^tomu; carbonic acid 
is evolved, passes through the sul¬ 
phuric acid in the other flask, being 
therein thoroughly dried, and escapes 
through the tube a. All effervescence 
having ceased, air is drawn through the 
2 flasks by sucking at the extremity 
of the tube a, to remove any traces 
of carbonic add remaining behind. 
When quite cool, the apparatus is re¬ 
weighed, the loss representing the 
amount of carbonic add disengaged 
from the alkali. The calculation to 
find the total quantity of acid in the 
volume of liquid employed is, of 
oouxae, the same as in the preoeding 
example. 

Ddermifiing aeUiiUj of vvnega/r .— 
This can be done by the neutralisation 
process, which is that of neutralising 
a certain quantity of vinegar with a 
normal solution of caustic This 

solution contains 40 grm. of pure caus¬ 
tic Bo^ in 1 litre, or 1 c.c. contains 
*04 grm. of the soda. The strength 
of this can •be checked titration 

with a normal solution of hydrochloric 
add. To determine the acidity of 
vinegar, 20 c.c. are measured into a 
beaker. Into this are put a few drops 
of an alcohoUc solution of the indicator 
phenolphthalein. The soda eolutmn 
u added drop by drop (a burette being 
used), vmegar being agitat^ all 
the time. Immediately there is the 
slightest ezcees of s^ a deep pink 
oolourw^beDotio^ atwhichmoment 
the addiSoQ of soda solution is stopped 


and the amount used is noted. The 
following calculation will then deter¬ 
mine the strength of the vine^r; 
1 c.c. of the soda solution (carrying 
*04 grm. of soda) is equal to *06 grm. 
of acetic add, so that 21 c.c. of the 
fonn» are needed to neutralise 20 c.c, 
of vmegar. The amount of acid in 
100 pints of vinegar is *06 X 21 x 5 
= 6*8 per cent.; as a rule the acetic 
add in vinegar is 5 per cent, or a little 
1ms. 

Standard sdwitow, add or oUcoli ,— 
These are solutions of exact known 
strengths. Usually they are ‘ ‘ normal, ” 
but a ded-normal is also used ; the 
latter being one tenth as strong as the 
former; of hydrochloric acid there are 
86 * 5 grm. in one litre of the normal 
solution and one tenth of this amount 
in the ded-normal. To find the 
strength of an add or an alkali, a cer¬ 
tain quantity, say 20 c.c., is meastired 
off, ^en it is titrated with either an 
alkali or acid, using an indicator, 
litmus for example, which changes 
colour as soon as the point of neutra¬ 
lity is arrived at. The standard bo1u> 
tion is always added from a burette, 
drop by drop, and when neutralisation 
takes place, the amount of solution 
used is noted, andfrom this the amount 
of acid or alkali, present in the liquid 
being tested, is calculated. 


Aebahno Agents. 

Sg^.—Eggs, and especially their 
whites, have a ^uliar glairy consis¬ 
tence. In virtue of this, if eggs be 
present in a mixture, any air incorpo¬ 
rated with it prior to baking, is*^ re¬ 
tained much more tenadously. Con¬ 
sequently, when the goods are {da(^ 
in the oven such air, expanding with 
increase of temperature, increaaea the 
volume of the artiolee by its more 
perfect retention, as a n^t of the 
peculiar viscous and binding nature 
of the egg-albumen. Another valuable 
property of eggs, so far as this effect IS 
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ooncerncH, iw tlwi of Hettiiif? or coaj^u* 
Utiun. Jiwt jw in bein^ i>oiIed, tho 
egg*niatterfi Ixiooine nolid during tlie 
act of brtking; an the temperature of 
coagulation in roaclied they begin to 
Bet, and thun iix thedough, bo to speak, 
in its exiwnded ntate. The lifriiteni^ 
function of eggx iw therefore ^inmed 
up in the Htatemeiit that they do not 
of themnelves evolve or Cfiuse the evo¬ 
lution of ga«, butfwoiHt in its retention 
when develoj)e<l by the exfwnsion of 
air, or obtained from any other gaseous 
source. 

Sour Milk.—Mixed with bicar* 
b{>nate of soda sour milk forms a use¬ 
ful aiiratiug ^ent and in consequence 
is employed in the manufacturing of 
scones and similar goods, Tlie lactic 
acid of the milk reacts on the soda, 
forming sodium lactate, and evolving 
oarbon dioxide gas. Owing to the 
varying amounts of acid in the milk 
there is no certainty as to the propor¬ 
tion of soda required, but if a small 
amount of baking powder be added 
the result will be more certain. 


•~mS3K»*r- 


Albumen. 

Albpmbn, an organic nutritive princi¬ 
ple, is a constituent of all animal fluids 
and solids. The white of eggs contains 
12 per cent, of albumen, and the fluid 
portion of blood [serum] 7 per cent. 
It occurs also in the flesh, in the brain, 
and more or less in all serous fluids, 
fibrin also may be regarded as coagu¬ 
lated albumen. It occurs in the vege¬ 
table kingdom, in the sap or juice of 
many plemts, suoh as the potato, 
turnip, carrot, cabbage, in the green 
stem of peas, in the seeds of the oereal 
grasses, and in many nuts. 

There are two m<^iflcations of albu¬ 
men, soluble and insoluble. The 
former occurs in the animal body, but 
the insoluble modification may readily 
' I* ipteju^ from it by the action of 
^Hus property of becoming in¬ 


soluble, or “coagulating,” as it is 
termed, by the action of heat, is especi¬ 
ally characteristic of tliis substance, • 
and constitutes its chief value for tech¬ 
nical applications. 

Albumen contains carbon, hydrogen, 
oxygen, and nitn)geu, together with 
tr^es of sulphur and phosphorus. Its 
chemical composition is ;— 


Carlx>n . 

Per cent. 

. . . 6:i-3 

Hydrogen , 

. . . 7'1 

Oxygen . . 

. . . 22-1 

Nitrogen 

. . . 15-7 

Sulphur. 

... 1*8 

Phosphorus. 

. . . trace 


100*0 


Animal albumen is always associated 
with certain inorganic salts and free 
soda. It exists in the animal body in 
solution, in the form of alkaline al¬ 
buminate. If the white of eggs, or 
the serum of blood, or any animal 
liquid containing albumen, 1% inciner¬ 
ated, the residue is chiefly carbonate of 
soda. This alkali may readily be 
removed, and the albumen rendered 
insoluble, or coagulated, by the action 
of heat. £xpo^ to a gentle beat, 
soluble albumen gives off a peculiar, 
characteristic odour. It can be dried 
at 104® F. (40® C.) without being ren¬ 
dered insoluble, and in this form is 
usually met with in commerce. On 
raising the heat to 180®F, (64®C.), 
white fibres of insoluble albumen be^ 
toappear; at 160® F, (70® C.) it becomes 
a solid, jelly-like mass ; and at 212® F. 
(100® C.) it dries up, turning yellow 
and brittle, like horn. WTien in this 
condition, 5 times its weight of water 
will redissolve it, bringing it once more 
to its original consistence. The only 
change which the albumen undergoes 
during the process of coagulation is the 
remo^, by the hot water, of £he 
alkali and soluble salts. Its chemical 
composition remains the same through¬ 
out. 

Albumen of good quality is reoog- 
nked by its tiAsparency when in 
flakes, hy its flavour not*beMig die- 
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ogreoable, and by having no odour of 
putrefaction. Constantly stin-ed in 
• cold water, it should dissolve entirely. 
For practical purposes, it is best dis¬ 
solved in warm water, at a maximum 
temperature of 113" to 122" F, (46° to 
60° C.). The albumen should be ad<ied 
gradually, and the li(juid constantly 
stirred. The water should on no 
account be added to the albumen. 
The liquid, after sti’aining through a 
fine silk sieve, is usually mixed with a 
small proportion of ammonui, turpen¬ 
tine-oil, etc., in onler to prevent fn)th- | 
ing, and make it work smoothly. ' 
Turpentine also tends to prevent 
putrefaction, but an addition of alx>ut 
1 per cent, of arsenious oxide is said to 
be the best preservative. Commercial 
albumen is very liable to adulteration 
(especially the dearer egg-albumen) 
with gum-arabic, dextrine, flour, sugar, 
etc. 

Blood-albumen occurs in com¬ 
merce in various forms. The lowest 
quality is packed in casks in the liquid 
state, and consists merely of blood 
wliich has been defibrinated by wlrip- 
ping. The purer forms of blood- 
albumen are prepared from the blood 
of slaughten^ animals, which after 
coagulation, is filtered : 5 oxen or 20 
sheep, or 34 calves are said to yield 
the same quantity of dry albumen— 
viz. 2 lb. In producing blood-albumen 
for commerce, the objects borne in 
mind are the attainment of a substance 
whose solution is free from colour, i 
possesses perfect coagulation, and I 
which is cheap. The superior price of i 
^-albumenl^ledtovariousattempts | 
to prepare a blood-albumen of a similar ^ 
whiteness and quality. In these at- | 
tempts, anitcial charcoal, incipient co- j 
agulation, air rendered ozonic by means ! 
of electric induction, have severally 
been employed, but none proved ca- ' 
pable of producing an albumen at all 
comparable in value to ^g-albumen. 

The manufacture of blood-albumen 
is laigdy carried on in this country of 
recent years, and^ the subject of | 
some int^j^ting remarks from Br.Bal- 
lard^ especially with r^rd to the j 


noxious effluvia arising from it. The 
trade consists in the sepaintidn of the 
serum fnun the blood-clot, aud the 
drying of the former into transparent 
flakes of a reddish-yellow colour, but 
vaiying in depth of colour accordhig to 
the qu^ity of the serum from which 
tliey are made, Bloo<i-clot is abso¬ 
lutely worthless for the purposes of this 
trade if it be not fresh. The more re¬ 
cently the blood has coagulated, the 
more valuable it is for albumen mak¬ 
ing. Hence the blood-albumen mak¬ 
ers effect arrangements for the speedy 
collection of blo^ from butchers and 
town abattoirs, and it is dealt with 
immediately on its arrival at the works. 
Sometimes the first process, that of 
separation of the serum from the 
clot, is carried on in some part of a 
public aliattoir. The serum is, in such 
cases, sent away iu casks to the estab¬ 
lishments, where it is dried. 

The blood arrives iu the shallow 
iron vessels in which it is caught from 
slaughtered animals, or in casks. The 
clot is immediately taken out and care¬ 
fully sliced (when it arrives in shallow 
vessels it is sliced before removal from 
them), and the slices are arranged 
upon iron strainers, each with a pan 
beneath, to receive the serum which 
flows out as the clot continues to con¬ 
tract spontaneously. The season of 
the year governs the time during 
which this draining is prolonged. In 
summer it is continued for about 12 
hours, but in winter for 18 or 24 
hours. The strainers, each with its 
pan beneath, are arranged onr racks in 
a building which is so constructed as 
to be kept as' cool as ^ ussible. It is 
also important that the building 
should in such a locality as to be 
free from vibration caused by the pas¬ 
sage of heavy vehicles or railway 
trains. From the pans, the serum is, 
in the best works, transfeired into a 
settling tank, where it remuns about 
2 days until all the red colouring mat¬ 
ters, etc., which may be in suspension 
have been deposited. At some works, 
where an inferior article is made, the 
highly-coloured serum which comes 
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with the clot in the ctwks is dried^ and 
after the clot has been drained, it iu put 
into a cask (from which the head has 
been taken out) to separate the bulk 
etill further, and the dark serum which 
exudes is run off for use. 

About 2t) to 30 per cent. «f serum 
is thus obtained from ox-bldbd, and 
this raw material can be manufactured 
into either the so-called natural” 
albumen, without gloss, or the pat¬ 
ent " glossy albumen. 

In making natural albumen, ^ lb. of 
oil of turpentine is added to 100 lb. of 
serum, and the whole is whipped for 
an hour with apparatus similar to the 
dasher of an old-fashioned chum. The : 
turpentine not only bleaches the | 
serum and extracts the grease, but also i 
helps to preserve it. It is allowed 24 ' 
to 36 hours to settle, when the clear 
serum is dra^vn off from the sediment. 
The drying is done in japanned iron 
dishes 1 ft. long, 6 in. wide, and | in. 
deep. The temperature is at first I 
about 122° K., and is raised to nearly 
135° F. (57° C.) for 2 hours, after wWch ; 
it is allowed to fall to 118° or 120° F. i 
(48° to 49° C.). The drying occupies 
about 36 hours. 

The manufacture of ** patent "albu¬ 
men differs from the above in the use 
of acids. To 100 lb. of serum are added 
7 dr. sulphuric acid, mixed with 6^ oz. 
ooncentrated acetic acid, and 6 lb. 
water; \ lb. oil of turpentine is next 
mixed with it, and the compound is 
whipped for an hour. After settlii^ 
for a day or more, the clear liquid is 
poured off, neutr^ised with ammonia, 
and dried as before. About 10 lb. of 
serum will yield 1 lb. of dried blood* 
albumen. 

Both these preparetions are called 

primary ” pn^uots, as distinguished 
from the ** secondary ” and “ tertiary ” 
products obtained from the residues 
left in the dishes after the drawing off 


always pervades an establishment of 
this kind, and is especially marked in 
the diyring chamber; but it does no4 
pass beyond it in any such way as tc 
cause a nuisance, unless the manufac¬ 
tory be very badly conducted. The 
two ordinary sources of nuisance from 
blood-albumen works consist: (1) In 
the effluvia of putrid blood arising 
the exhausted clots retained on the 
premises prior to removal. (2) In the 
general disagreeable faint smell pro¬ 
ceeding fronf the yard premises, especi¬ 
ally when due cleanliness is not ob¬ 
served. (3) In efflum from other and 
further processes, such as blood-boiling 
or blood-manure making, carried on 
upon the premises. As to the remedies 
for nuisances, Dr. Ballard observes ; (1) 
It is a practice in some works to throw 
the exhausted clot into a clot-biu, 
where it is left until removal. But 
now, in the best works,* the clots are 
at once put into moderately sized casks, 
through a sufflciently large opening at 
one end, which, when the cask is full, 
is closely fastened down with a cover 
secured by screws. (2) Such works as 
these require to be conducted in a 
very cleanly manner. The yard should 
be well pa^ with stone, set so that 
no water^may lodge upon it, and so 
that any offenrive liquids tW may 
reach it may not form pools, but flow 
readily away to the drain inlet. It 
should be kept at all times well swept 
up, and should be daily washed down 
with water. The separatioQ room and 
the room in which the clots are sHoed, 
when very near inhabited houses, 
should be closed in on all sidee, and 
ventilated at the roof, as recommended 
for slaughter-houses, and tb^ should 
be well and evenly paved. The best 
I kind of pavement for such a room is 
I one of cement. Flagstones ue apt to 
I crack or loosen, and Uie pavement to 
become uneven, and thus liable to rw* 


of the pure serum and from the clot on » tain pools of liquid matters, or to ^ 
the neves. The albumen from the | insmuatiaai of these liquids betw«M 
last-named source is, of course, of very | and beneath the atones. Nothing am 
inferior quality, but is largely used in | be more objeota<mable than a. wooden 
uigar rwing. floor. The floorsshauld Infrequently 

I llie weUrlmowQ faint odour of blood [ scrubbed and cleaned, aUrtbe vtasels 
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and implements used ought to be regu¬ 
larly cleansed, and the whole interior 
of the buildingB periodically lime- 
whited. The vapouTB from the drying 
ohambers should be discharged at an 
elevation greater than that of adjoin¬ 
ing houses. 

A. H. Allen states that the qualities 
of blood-albumen as made by the lead¬ 
ing firms are “refined,” “prime,” 
“No. 1,” “No, 2,” and “black.” 
“ Refined ” is made from highly recti¬ 
fied serum, and is of a dirty-yellow 
colour;like “prime,” it is employed as 
a mordant for printing delicate colours. 
“ No, 1 ” is darker-coloured and of less 
value, though suitable for all ordinary 
printing purposes. “ No. 2 ” is made 
from the second drainings of the serum, 
which, after the clear top serum has 
been siphoned off, is more or less tinged 
with red, and consequently only fit for 
printing daik^ colours; as a rule it 
also contains some insoluble matter, 
which is objectionable. “ Black albu¬ 
men ” or dned blood is obtained from 
the last portions of serum, and is 
almost black in colour. It is not used 
in calioo printing, but finds applications 
in sugar r^ning, and Turkey red dye¬ 
ing. 

C. T. Kingzett has patented a process 
of bleachi^ blood-albumen, and at 
the same time preserving it from 
putrefaction, aerial oxidation of 
oertain hydro-carbons in the prince 
of the albuminous solution to be 
bleached at a temperature below the 
coagulahle point, ^us, if turpentine 
be employed, peroxide of hydi^n is 
formed on the one hand (and this 
bleaches the albumen), while other 
substances are simultaneously pro¬ 
duced in sufficient quantity to pra- 
serve the mass from putrefactive 
decomposition. This process has been 
worked on serum and dark-coloured 
scales, producing solutions containing 
2 to 4 lb. of fldhumen per gallon. The 
existence of the salts present in serum 
does not interfere with its photo- 
gnj^o aralicatioD^ 

^g-%lbumen. — Albumen may 
be prepa^ in a pure state from whito 


of eggs, by the following method: 
The white of eggs is beaten up well 
with water and filtered. Tothemtrate 
is added a small qiiantity of sub-a(»tate 
of lead, in order to remove the mineral 
substances. The whole of the albumen 
is noil precipitated as albuminate of 
lead. This is stirred up with water, 
and carbooic acid gas is passed through, 
by which the albuminate of lead is 
decomposed ; carbonate of lead is pre¬ 
cipitated, and the albumen remains in 
solution. The carbonate of lead is now 
filtered off through paper which has 
been washed with dilute acid. Traces 
of lead still remain, and to remove 
these the filtrate is treated with a few 
drops of aqueous sulphuretted hydro¬ 
gen, and gently heated. The first 
flocks of albumen which appear, retain 
the whole of the lead as sulphide. 
This is filtered off, and the filtrate 
evaporated gently in a basin, the resi¬ 
due consisting of pure soluble albu¬ 
men. 

The yolks of the eggs are mostly used 
in the preparation of glove-leather, 
sometimes under the name of “ egg- 
oil.” 

In preparing ^-albumen there is 
conaideraule ^fficulty in completely 
separating the white from the yolk. 
O^pe recommends that the whites 
should be refined by whipping up with 
oil of turpentine and a trace of acetic 
acid, and allowing the whole to stand 
for ^ to 86 hours, when the oil floats 
on the surface, and carries impurities 
with it. From a pecuniaiy point of 
view, this process does not appear 
to be advantageous, at least not in 
Moravia, Silesia, and Saxony. 

An important condition m the pro¬ 
duction of albumen from ^pgs is the 
poesihility of easily disposing of the 
yolk. Since this cannot always be 
done in the neighbourhood of albumen 
ffictories, and as transporting the ma¬ 
terial to a distance is apt to produce 
decomposition, it is necessary to add 
to it some antiseptic substance, 
Clamro finds a solution of soda azeenate 
in glycerine, to which some salt is 
add^, best suited for the piupose. 
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Carbolic acid, Hoda h}’pojiulphite, etc,, 
have been more or leas Buocesufully 
tried, but found objectionable on the 
part of tannera and glovenj, who are 
the chief consurnera of yolk of egg. 
The former imparta to the leather its 
penetrating Binell, the latter pFoduuea 
stains. 

Fiah-albumen is not unknown in 
the market, and may be recognised by 
its fishy odour. Hilinan’s process for 
preparing it is as follows: The crushed 
spawn is macerated in sufficient water 
to dissolve out the albumen. The albu¬ 
minous water is separated by filter 
press, and evaporated in a vacuum-pan 
nearly to dryness. Tiie thickened mass 
ia then dried on drying floors, salicylic 
acid, in the proportion of 1 to 20, 
being added as a preservative. There 
are difficulties in the way of freeing 
fish-albumeu from accompanying sul> 
stances, which reduce its value. 

Vegetable-albumen is most 
easily prepared from potatoes, by cut¬ 
ting them into slices,covering them with 
very dilute sulphuric acid (2 per cent.), 
leaving them 24 hours, then adding 
fresh potatoes and repeating the opera¬ 
tion once more, afterwards neutralising 
with potash and boiling. A consider¬ 
able quantity of albumen is then de¬ 
posit^ in tUck white flocks. It can 
also be made from wheat-flour and 
from oleadnouB seeds. Kingzett’s and i 
Portheim B processes, briefly alluded to 
under “ Blood-albumen," are equally 
applicable to gluten, the protein of 
worts, etc. The latter inventor takes 
100 lb. of the albuminous matter, 
ground up and washed with water, and 
disaolves it in 200 to 250 lb. of water, 
in which has been previously dissolved 
4 lb. of caustic soda or potash at 194^ 
to 212® F. (90® to 100® C.). To the 
solution thus prepared he adds 4 per 
cent, of a solution oontfiumng 40 per 
cent, of glycero-auljAate or glycero- 
phosplute of calcium, or 4 per cent, 
of ^ mxture of calcic chloride and an 
aUine salt of citric, tartaric, ormeta- 
acid. The mixtures are 
ii|s'*aQi^ " in the xuual way. 

Albumea iu powder.— If blood 


I serom, or white of egg, is exposed in 
I thin layers, and a current of dry air 
! passed bver it, it will become a solid • 
' transparent Bu^tance like horn. It will 
keep well in this state, or it may be 
reduced to powder and stored in 
bottles. 

For use in photography, 3 teaspoon¬ 
fuls of cold water a<lded to every 
} teaspoonful of powder represent the 
normal conaisteuce of egg albumen, 
j Preserving Albumen.— It is 
j often required to keep fresh white 
. of egg for a considerable time ready 
^ for use. Oil of cloves or salicylic 
acid will do tliis for a moderate time, 
but for proper preservation a poison- 
j ous substance must be resorted to, 
and of these carbolic acid is best. 

[ According to Berg’s process for pre- 
i serving egg^bumen for photographei’s, 
the wUtes, separated from the yolks, 
are evaporated to dryness in zinc or 
porcelain basins, at a temperature of 
113® F. (46® C.), the operation being 
conduct^ in voetto, to hasten the 
evaporation. The solid albumen tlius 
obtained is reduced to powder, which, 
if kept perfectly dry, may be pre¬ 
served for a long time without altera¬ 
tion, and is applicable to all ordinary 
purposes. 

Bestoring Insoluble Albu¬ 
men. —According to Wagner and Witz, 
albumen which has been coagulated 
(rendered insoluble) may be restored 
to the soluble (coagulable) state by 
means of treatment with pepsin, By 
Wagner’s plan 12 to 13 oz. of insoluble 
albumen are placed in contact with 
1 oz. of calfs stomach, cut into little 
pieces, and distribute through If 
pints of water, previously treated with 
^ oz. ooncentiBted hydnK:hloric add, 
and having a temperature of 100® F. 
(37 f®C.), After to 36 hours’ stand¬ 
ing , the whole is passed through sfine 
sieve, and the filtrate neutialiaed 
with ammonia. 

"VTitz uses sheep’s Btotaach,and over 
4 oz. of dry insoluble albumen to If 
pints of addifiai water, digestipg for 
40 hours at a temperatun of 95° to 
I 104® F. (36® to 40° C.), whorely about 
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half the albumen goes into solution. 
This portion is removed by filtration, 
•and the insoluble I’esidue Is again 
treated in the same manner to yield a 
second portion of soluble albumen. 
Pigs* stomaclis are even more active 
than sheep’s. The solution of albumen 
obtained by Witz is odourless and 
colourless, and, after the neutralisa¬ 
tion with ammonia, coagulable either 
by heat or alcohol. More, it does not 
gelatinise, even after long standing. 
The addition of the hydrochloric acid 
is essential to success with the pepsin 
processes. Indeed, dilute hydrochlo¬ 
ric acid (1 part of 1-169 sp. gr. in 100 
water) alone, at a temperature of 
100 ° F. (38° C.), after some days effects 
the solution of insoluble albumen, 
affording a solution which will coagu¬ 
late on boiling. 


Alcohol. 

(See alio Di&tillimo Spirit, 
Evapobatinu, Pbriitjmjbs, Etc.) 

The following matter will be found to 
deal with the general subject of alco¬ 
hol, BO far as the space will admit, 
while further inforination will be 
found under the sub-heading, of Spirit 
in the subject entitled Distilling. The 
purposes to which alcohol are now put 
are very varied and great in number, 
while it may be estimated that the 
denaturing ” of alcohol, making it 
into what is commonly known as 
Methylated Spirit, has given a stimulus 
to distilling can only described 
as enormous. As will be seen. Methy¬ 
lated Spirit, is simply alcohol which 
has had a gul»taace added that gives 
it a disagreeable odour and flavour, 
making it unfit to drink, though re- 
miuning alcohol in all other respeetB. 
The important effect of this is that the 
spirit then is no longer subject to the 
heavy excise dutyihi^fldcohol hasother- 
wisetobefT. With this duty added the 
cost of alcohol prohibits its use for the 


great number of purposes to which the 
denatured or methylated spirit is put, 
As a motive power or an illumiuant 
for instance the taxed alcohol has a 
prohibitive price, but minus the tax 
the spirit is of growing commercial or 
rather jbdustrial importance. Methy¬ 
lated spirit, it may be added, derives 
its name from the fact that the alcohol 
of sugar (ethyl alcohol) is usually con¬ 
vert^ by the addition of a small per¬ 
centage of the alcohol of wood (methyl 
alcohol). Although alcohols of other 
uames and having different chemical 
formula? can be produced from many 
vegetable, and some other substances, 
the two named above are those which 
chiefly concern the distiller. Alcohol 
does not occur in nature, but is the 
product of the decomposition of glu¬ 
cose [uncrystallisable sugar], which, 
under the iufluence of certain nitro¬ 
genous Bul)stanceB called “ferments,'* 
is split up into alcohol and carbonic 
anhydride, the latter being evolved in 
the form of a gaa, while the former re¬ 
mains behind mixed with water, from 
which it is separated by distillation. 
All substances containing sugar, or 
BubBtonoes which can be converted 
into sugar (e.g. starch), are “olcoholis- 
able," or capable of yielding alcohol. 
The manufacture of alcohol on a com¬ 
mercial scale is too large a subject for 
discussion here, and may best 1^ stud¬ 
ied in such works as Spons’ Encyclo- 
Iffiedia (pp. 192-229), but the chief 
varieties deserve a brief notice. In 
all cases (except caustic alcohol) the 
same operations have to be carried out, 
viz. (1) fermentation, to convert the 
glucose into alcohol; (2) distillation, 
to separate the water and alcohol; (3) 
and these are followed by rectification. 
Fermentation and distillatioix are de¬ 
scribed in another section, but rectifi¬ 
cation will be discussed at the end of 
the present article. 

CauBtic-alcohol.— This term is 
commonly applied to sodium ethylate, 
aproduct formed bv the decomposition 
of absolute alcohol with puas metallic 
sodium, the ohemical furmnla being 
CjHi. NaO, or alcohol which has had 
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»ne atom of it*i hydrogen replaced hy | 
me of aodium. 

Dr. lliohardson gives the following 
lirections for preparing a solution of 
the proper strength for use ; Place ^ 
9. oe. of absolute alcohol in a2*oz. test 
tube surrounded by a water-b^h at, 
!50® F. (10® C.); add sodium in small 
fneoes to the alcohol so long as gas is 
pven off;then raise the temperature 
if the hath to 100® F. (38® C.), and 
idd more sodium so long as it continues 
bo dissolve; lastly, cool to 50® F. 
[10® C.) and add ^ 3. oz. more absolute 
iloohol, There are several obvious ob¬ 
jections to this method, in the time 
Dcoupied, the long exposure to the air 
of such hygroscopic bodies, and the 
varying strength of the pn^uct. To 
remedy these, Dr. L. H, Smith pro¬ 
poses that the solution be made from 
I weighed amount of sodium, with as 
little exposure as possible. He finds 
the average weight of sodium used for 
making 23 c.c. to be 0*635 grm., form¬ 
ing 1*877 gnn. of sodium ethylate; 
tins dissolve in 20 c.c. of alcohol 
would give a solution containing 9 * 385 
per cent. To make a 10 per cent, 
(nearly) solution would need 0 * 08 gnu. 
sodium for 20 o.o. absolute alcohol, 
and 2*01 gnn. of the ethylate in 20 c.c. 
Dr. Smith prepares a solution of 10 * 05 
per cent, strength as follows ; 20 c.c. 
of absolute aloohol are placed in a test- 
tube, closed with a perforated cork, in¬ 
to which a small tube drawn to a hoe 
point has been inserted ; the test-tube 
u placed in a bath of ice-water ; 0’ 68 

n . of sodium is weighed out, cut into 
sees, and immediately replaced in 
the hydrocarbon oil in which it is 


and kept from the light. (Pharra. 
Journ.) 

Fruit-alcohol.— The most im¬ 
portant juicy fruit (cereals or grain will 
I be separately considered) affor^g alco- 
j hoi is undoubtedly the grape. For 
this purpose the just ripe unbruised 
' grapes in bunches, an crushed in per¬ 
forated boxes, and the exuding juice 
is collected in vats. The juice and the 
refuse (“ marc’*) are fermented either 
separately or toother. The resulting 
alcoholic liquid is distilled to afford 
genuine brandy or wine aloohol. 
Among other fruits that have been 
similarly utdised are apricots, cherries, 
peaches, currants, gooseberries, rasp¬ 
berries, strawberries, and figs. Acorns, 

I freed from the shells, finely ground, 

' mashed with malt, and allowed to fer¬ 
ment, yield an alcohol sud to be equal 
to that from grain. Horse chestnuts 
might be turned to a similar useful 
account. 

Of ain-alcohol. —The cereals con¬ 
tain an amylaceous (starchy) substance, 
which under the influence of diastase 
is converted into fermentable sugar. 
The following table shows the possible 
yields from diffiu^nt grains 

Pints pure 
sloutaol. 

100 lb. rice give . . 24} 

„ wheat ,, . . 22} 

„ lye „ - . 

„ barley „ . , 17} 

,, buckwheat ,, . . 17} 

„ maize „ . . 17} 

„ oats „ • - 16} 

Bice, maize, wheat, sorghum, and rye 
are most largely used; barley and 


kept; one piece of the sodium is 
muddy dried of the oil, dropped into 
tM aloohol, and the cork replaced in 
\h» tsst-tube. It rapidly aissolves, 
when the second piece is added, and 
finally the third, ohserring as the 
solutiaD beopmes stronger and the re- 
aoHoualoww, the test-tube is removed 


the iBth at intervals, to allow the 


UMrature to rise, and hasten the 


.pfibitton.? 



flniBhed solution is im- 
Mnsferred to small bottles 


buckwheat are added in some propor- 
tions; oats are too deer to be em¬ 
ployed for any purpose but lending an 
aroma to the product of other grains. 

The processes neoessaiy to prepare 
gnun for fermentation are ;— 

(1) Steepiiw in water for SO to 40 
hours, or until the grains yield readily 
when orushed between the fln^ra. 

(2) (termination, or spreading the 
dr^ed grain in bra on the rapved 
floors of a "malthouse,** keptato^®F. 
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(12*^ C.); here it heatB, and Boon begins i centrated sulphuric acid being added to 
togerminate(“growout”), this opera-I each 22 gal. of molassea^ previously 
fioD .being finished when the rdbtlete { diluted with 8 to 10 volumes of water, 
have attained | the length of the Fermentation is hastened by the aid of 
grains, which may require 8 to 15 a littie brewer's yeast, or other natural 
days. Care is nei^ed in regulating ferment; it begins in 8 to 10 hours and 
the temp^ture, and the mass wants lasts over 60. 

turning every 6 to 8 hours before Caue-molasseB alcohol is familiar as 
germination, and every 3 to 6 hours rum, while the beet-molasses article is 
afterwards, the temperature of the generally rectified down to almost pure 
grain being kept at 69® to 61®?. (16° spirit. 

to 16® C.). Beet-sugar molasses as it comes 

(3) Drying the germinated grain from the sugar house may contain from 
(“ malt") in layers of about 12 in. in 30 to 46 per cent, of sugar, and water 
a '^kiln " at a temperature commenc- should be added and stirred in (ly 
ing at 96° F. (36® C.), rising to 131° hand, though usually ly a machine) 
to 140® F. (66®to 60® C. )„ and finishing to a conccn^iion of 16 to 18 per cent, 
at 176® to 194® F. (80® to 90° C.). of sugar. The density of the liquid is 

(4) Grinding more or less finely. 1 * 060 or 6® to 8® B. To each 1000 gal, 

(5) Mashing the malt and unmalted of wash add 1 gal. of strong sulphuric 
grain with water at 96® to 100° F. (36° acid and 10 lb. sulphate of ammonia 
L 36®C.), to liberate the saccharine toneutraliBealkalinecarbonatea(which 
fermentable matters from the starch of otherwise retard fermentation) and to 
the unmalted grain by the action of obtain vigorous fermentation. 

the diastase generated in the germina- The yeast used for fermentation is 
tion of the i^t. prepaid from malt or grain as concen- 

(6) Infusion of the mass by adding trated as possible. The “ ptchin^ " 

boiling water till the. temperature temperature of the wash varies with 
reaches 140° to 158® F. (60® to 70° C.), its strength, but for general purpo^ 
then allowing to stand for 4 hours with 81® to 63® F.. is best. Fermentation 
the heat never below 122° F. (60° C.), commences at ^7° F., and for strong 
to convert the liberated sta^h into washes as high as 90® F. is sometunes 
gluoose. kept. About 82® F. is usually mopt 

(7) Fermentation of the “ wash,” conducive to the growth of yeast, 
previously cooled down to 68° to 79® F. With large vats the temperature some- 
(20® to 26° C.), in covered vats, ly timesrises quickly, and on this account 
adding about 10} pints of liquid or it is customary for a' pipe coil to be 
71b. of dry brewer's yeast for every 260 provided in the bottom, through which 
lb. of grain used, and leaving for 4 <»- cold water can be run. 

6 days. Game Sugar molasses, together with 

Gnun alcohols are chiefly represented the skimming/* the washing of 
ly ^ and whiskey. the pans, precipitates, etc. are all used 

Molaues-alcolio]|| — Rich mo- "Yor makii^ alcohol, practically the 
lasses (the impure urtaystaUisable whole of ^^ch goes to produce mm. 
sugary product sepai^ted irom raw The first process is .that of elari- 
sugars by the process of refining) con- fying the miiture previous to its 
tarn as much as 60 per cent, of sugar, fermentation. This is performed in a 
The drainings and Rtimming B obtained leaden receiver holding about 800 to 
on cane estates in the preparation of 400jral. When the clarification is 

X areincludedunder thesameterm. oomKete, the clear liquor is run into 
1 diluted with water, fermentation the fermenting vat, and there mixed 
sets in rapidly. Molflim from beet- with MO or 200 ral. of water (hot, if 
sugars are wially alkaline, ^ first possihle), and wdl stiired. Tto mix- 
need acidifioation, about 4} lb. of con- ture is then left to feiiaent. The 
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great object that the dititillor hati in 
view in conducting the fermentation 
i» to obtain the largest possible amount 
of spirit that the sugar employed will 
yield, and to take care that the loss by 
evaporation or acetification is reduced 
to a minimum. In order to insure 
this, the following course should be 
adopted. The room in which the pro¬ 
cess is carried on must bo kept as cool 
as it is possible in a tropical climate ; 
say,.7 5° to 80"^ F. If the fermenting 
vat has a capacity of 1000 gal. t<he 
proportions of the different liquors 
run in would Ije 200 gal. of woll- 
clarihedskimmiugs, 50 gal. of molasses, 
and 100 gal. of clear duuder*; they 
should bo well mixed U^ther. Fer¬ 
mentation speedily sets in, and f>0 
more gal. of molasses are then to be 
added, together with 200 gal. of water. 
When fermentation is thoroughly estab¬ 
lished a further 400 gal. of dunder 
may be run in, and the whole well 
stirred up. Any scum thrown up 
durijig the process is immediately 
skimmed off. The temperature of the 
mass rises gradually until about 4° or 
5 '^ above that of the room itself. 
Should it rise too high, the next vat 
must be set up with more dunder and 
less water; if it keeps very low, and 
the aotion is sluf^h, less must be 
ui^ next time. No fermenting prin¬ 
ciple besides the gluten contained in 
the wash is required. The process 
usually occupies 8 or 10 days, hut it 
may laaf'muoh longer. S ugar planteirs 
are accustomed to expect 1 gal. of proof 
rum for every gal. of molassesemployed. 
On the supposition that ordin^ mo¬ 
lasses oontaius 65 parts of sugar, 32 
parts of water, and 3 ports of organic 
matter and salts, and that, ly careful 

• Doodo- iff the Honor, or wwh/' an It is 
teroMd, dsprlTHl by wsUllatloD of Its alcobol, 
tad macli oonorntraird by Uw boUlng It hu 
boss fid^eeted to; wbereby the sobsunces It 
oot^oe, M '^nten. Kara. oUs. eto^ bore be- 
ooiBte, Am lepeeisd boilinip, so ooocentraied 
'M to fender the HqiUd ums a highly aro- 
oompnnii4. Jn this tUte It oontains 
at fit. the* elrmenti neceesary for 

<*in|W«tttl9L «a that, on the addlUoo of 
> sir iUtvL m, pnnesi qwedliy 


fermentation and distillation, 38 parts 
of absolute alcohol may be obtained, we 
may thCn reckon upon 33 lb. of spirit, 
orabout4ga]., which is a yield of about 
5| gal. of rum, 38 per cent, over- 
proof, from 100 lb. of such molasses. 

The following process is described 
in Deerr’s work on " Sugar and Sugar 
Cane — 

‘‘ In Mauritius a more complicated 
process is tised ; a barrel of alwut 60 
gal. capacity is partly filled with mo¬ 
lasses and water of density I* 10 and 
allowed to spontaneously ferment; 
sometimes a handful of oats or rice is 
placeil in this proliiuinary fermenta¬ 
tion. When attenuation is nearly 
complete more molasses is added 
until the contents of the cask are 
again of density 110 and again 
allowed to ferment. This process is 
repeated a third time ; the contents 
of the barrel are then distributed 
between three or four tanks holding 
each about 500 gal. of wash of density 
1 *10, and 12 hours after fermentation 
has started here, one of these is used 
to * pitch ’ a tank of about 8000 gsd. 
capacity ; a few gal. ore left in the 
pitching tanks, wUch are agun filled 
up with wash of density 1*10 and the 
process repeated until the attenuations 
fall off, when a fresh start is made. 
This process is very similar to what 
obtains in modem distilleries, save 
that the initial fermentation is ad¬ 
ventitious. ” 

Moss-alcohol. —Isttge quantities 
of alcohol are distilled in Sv^en and 
Russia from reindeer moss (Cladonia 
[Cenomyoe] rangiferind) and Iceland 
moss (Cetraria idandioa). The yield 
is said to be as great as from good grain, 
while the supply of material is abun¬ 
dant and cheap. 

Boot-alconol. — A number dl 
roots and tubers, including beet, po¬ 
tatoes, carrots, turnips, asphodel, nuKl- 
der, and ebioory, hove bew availed oCT 
for the mmiu&cture of aloohol, thA 
most important brisg beets and pota¬ 
toes. * 

BfHa contain about cent, 

of sugar, which cam be omveerted into 
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alcohol in several ways, chiefly : (1) 
rasping and preseing t^e roots and fer* 
*Tnenting the expressed juice; (2^ maoe- 
lating in hot water ; (3) dii^t distil* 
Istion. 

(1) The roots are washed, rasped 
(gmted), and pressed, yielding 80 to 85 
per cent, of juice ; this is heated to 
about 82^° F. (28® C.), and run into 
fermenting'Vats ; here it is acidulated 
with not more than t>| lb. of sulphuric 
acid to every 1750 pints of juice, to 
neutralise the alkaline salts present, 
and binder viscous fermentation. Al¬ 
coholic fermentation is assisted by the 
addition of about 1 oe. of yeast previ¬ 
ously mixed with a little water to every 
100 pints of juice, the external tem¬ 
perature being carefully maintained at 
68® F. (20® C.). The alcohol produced 
by this process is the best but dearest, 
requiring most plant and labour. 

(2) In the maceration process, the 
' washed roots are cut into slices, having 
a width of leas than ^ in., a thickness 
of ^ in., and a variable length ; the 
slices are covered with boiling water in 
a wooden or iron macerator for 1 hour, 
the water containing 1 lb. sulphuric 
add for every 50J lb. of beet. 

The partially saturated watei- is next 
drawn off into a second vat, where 
more dioes are added, and maceratioii 
takes place for 1 hour; and flna^ into 
a third likewise, alter which it goes to 
&e fermenting vat. In mild weathei- 
the juice will be at about the right 
heat for fermentation, say 7U® to 
76J®F. (22® to 24® C.), but in vary 
0 (^ weather reheating may he neces- 
laiy. The fermentation-is similar to 
that of pressed juice, and is usually 
oomplete in 24 to 30 hours. The aloo* 
hd thus obtained is inferior but much 
ohaaper. 

lApIay’s method of direct distU- 
h a aa of the roots is oooduoted in vats 
/«f 100 bushels* o^Mcity, and a charge 
^(Qpdsta of 2500 lb. of sliced roots, 
indoeed in porous bags, and immersed 
in 440 gsl. of adddi^ water, with 
the temperetiiFB TnsjiilafnBd at about 
7r* to SOW. (25° to 27° C.). The 
addHiai of a little jeast starts the 


fermentation, which lasts about 24 
hours. The slices of beets charged 
with alcohol are now placed in a 
tilling apparatus of a very simple 
nature. It consists of a cylindrical 
column oi wood or iron, fitt^ with a 
tight cover, which is connected with 
a coil or worm, kept cool in a vessel of 
cold water. Inside this column are 
arranged a row of perforated dia« 
phragms or partitions. The space be¬ 
tween the lowest one and the bottom 
of the cylinder is kept empty to re¬ 
ceive the condensed water formed by 
the steam, which ia blown .into the 
bottom of the cylinder i^ ordo* to heat 
the contents. Vapors of alcohol are 
thus disengaged from the undermost 
slices, and these vapors as they rise 
through the cylinder vaporise re¬ 
maining alcohol and finally pass out of 
the top at a considerable strength and 
are condensed in a worm. V^en all 
the contents of the still have been 
completely exhausted of spirit, the re¬ 
mainder oonsists of a cook^ pulp, 
which contains all the nutritive con¬ 
stituents of the beet except the sugar. 

Potato-i^irU is made chiefly in 
I Germany, and its manufacture has now 
assumed considerable importance. Po- 
I tatoes contain 16 to 20 per cent, of 
starch, which is capable of being con¬ 
verted into glucose by the action of 
I sulphuric add or of suut. Three 
I cipd methods of effecting the saoonwi- 
fication are in use; (1) the potatoes are 
cooked, and then oru^ed into pulp; 
(2) zesped to bring about the same re¬ 
sult ; (8) the, starch may be extracted 
and converted into si^gar afterward^ 
In the first method are sev«U 
operations, vis. cooking the mtatoes; 
arushing them ; oonverting uie storoh 
into sugar ly means of malt; and 
finally, fermentation and 
The operation of ** is canied 

on with a bailer set In^rukwosk sor- 
meuntedbya tun staves. 

The boteom of thrt tiitij iiiiist be 
I cl eohd wood, <if poffnl^d wltit a 
Bomber of idnidl bbhltf to gbra 

admittaooe to tbs s^i^a from below. 
The potatoes pboad ^ am 

. ’ ' c 
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is 

staidly cooked hy tlie aeoaidiog eteun. 
core then withdrawn and onished 
a thick pulp between two roUen, 
.ecmmonly m^e of oak, and plaoed be* 
the level of the tun. Ae the po* 
tatoee iwdl coosidenibly during the 
steaming, the tun should never be 
omnpleteiy filled. The pulp is placed 
in a vat, holding 660 to 880 j^., in 
which the saccbi^cation t^es place, 
About 25001b. of the cruehed potatoes 
and'*175 lb. of broken malt are intro¬ 
duced, and immediately afterwards 
water ie run in at a temperature of 
about'86° to 104° F. (36° to 40° C.), 
the contents being well stirred with a 
fork meanwhile. The vat is then care¬ 
fully dosed for ^ hour, after which 
boiling water ie added until the tem¬ 
perature reaches 140° F. (60° C.), when 
the whole is left for 3 or 4 hours. The 
prooees of fermentation is conducted in j 
the same vat. Alternate dottes of cold | 
and boHing water are run upon the { 
mixture, until the quantity is made up i 
to from 700 to 770 gal., aooording to j 
the size of the vat, and so as finally to 
bring the temperature to 75J°to78J°F. 
(24° to 26° C.). Liquid brewer’s yeast 
(4j| to 5} i^ts) is added, and fermenta¬ 
tion speedy sets in. This process com¬ 
plete, the fermented pulp is distilled 
in the apparatus devised by Oellier- 
Blumentod, for distilling materiala of 
a pasty nature (see distilling); the 
product has a very unpleasant odour 
and flavour. 

(2) By rasping the potatoes, the ex¬ 
tensive operations of cooking and sep- 
smting the starch are avoided. In 
this operation, the washed potatoes are 
thrown into a laspiug machine similar 
to those employed in sugar manufao- 
tones. If 2500 lb. of potatoes be 
worked at once, the vat bu a capacity 
o! 484 to 550 gal., and aperfonted 
fialse bottom carrying a layer of straw. 
The ohar^ potatoes are allowed to 
stand for A hour in order toget rid of a 
portion of their water. After this, 219 
to 202 boiling water are ninin, 
Ihegu lb.' of'malt are added; the 
.stirred up and left to maoer- 
^Me or 4 bounn This done, the 


liquid is drawn off from beneath into 
the fermenting-vat; the pulp is 
drain& for hour, and the dn^ing# 
are added to the liquor previously run 
off. Boiling water (109 gal.) is run in 
upon the pulp, which is ag^ stin^ 
up energetically. After remaining some 
little time, the water is again drawn off, 
the pulp drained and washed anew 
with 109 of cold water, with agita¬ 
tion. This is again drawn off, and the 
whole of the water with the drainings 
is mixed up in the fermenting vat. 
Yeast(5 lb.)i8added, and the contents 
of the vat are left to ferment. Only 
the liquor is fermented by this process, 
but the spirit yielded is nearly as un¬ 
pleasant to taste and smell as that ob- 
twned by process No. 1. 

(3) The only means of obtaining 
alcohol of good quality from the potato 
is to extract the star^ and convert it 
into sugar separately. The saccharifi¬ 
cation of the starch is effected either by 
sulphuric acid or diastase, the latter 
being decidedly preferable. In a vat 
of 660 gal. capacity are mixed together 
220 gal. of cold water, and 1250 lb. of 
diy or 1875 lb. of moist starch. The 
mixture is well agitated, and 247 »1. 
of boiling water are run in, together 
withl80to2001b,ofmalt; tiiewholeis 
Btirred up eneigetioally for 10 minutes, 
and then left to saocharify for 3 or 4 
hours. The saccharine solution ob¬ 
tained must be brought to 6° or 7° B, 
at a temperature of 71 J°to 76J°F. (22° 
to 24° C.), and 17^ oz. of dry yeast are 
added for every 290 gal. of must. Fer¬ 
mentation is soon established, and 
occQpee usually about 36 hours. After 
remaining at rest for 24 hoars, the 
must is distilled; 250 lb. of starch 
ought to yield 8 to 9 gal. of pure 
alcohol, or 9 to 10 gal. of alcoh^ at 
90°. 

(4) The following methods provide 
for tbp isolation of the ^oula or staroh, 
without steam, and the produotion 

a wash of a more watery oonsistenoB, 
therefore easier to handle in orduaiy 
stills, and wittoless hability to bora. 

Two operations are Moesaaiy by 
this met^ : ilnt, nsping, or re- 
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duoing the potatoes to a finely 
crushed and pulpy oondittoq by 
ftMBiu of a machine described m the 
chapter on beet mashing; and aeoond, 
the separation of the feoula. 

To this latter end ihe potato pulp 
is placed on a sieve, having side walls 
and network of horse-hair, which is 
placed over a suitable tub. Water is 
run gradually through the pulp and 
sieve, while the pulp is rubb^ up bv 
hand. When the water cornea through 
clear, then all the fecula of the pulp 
has been washed out, and the refuse 
left in the sieve can he thrown aside 
or used as a food for cattle. 

For a mashing tub of say about 82 
bushels capacity, the fecula from about 
800 lb. of potatoes is used. This is 
deposited in the mash ^ub with suffi¬ 
cient cold water to form a fairly clear 
paste. About twice as much water 
as fecula will bring the paste ^ to 
proper consistence. This mixture 
should be constantly stirred, as other¬ 
wise the fecula will sink to the bottom. ■ 
About 40 gal. of boding water are 
then added gradually. The mixture 
has at first a milky appearance, but at 
the last becomes entirely clear. 

This liquid is mashed with about 
46 lb. of malted barley or Indiah com, 
ground into coarse flour, m 10 
minutes the mixture will be com¬ 
pletely fluidified. It is then left to 
subside for 3 or 4 hours, when it will 
have acquired a sweetish taste and be 
wbat is termed as sweet mash.** 
The fluid is then further diluted by 
the addition of sufficient water to 
give about 290 gal. of wash. Two or 
3 pints of good yeast will bring this 
mixture to a ferment. 

A less laborious method of accom¬ 
plishing the suae result is that at one 
time used in i^iglish distilleries. In 
this a double bottom tub is used, 
the upper bottom of which is perfor¬ 
ated, s^ raised above the solid lower 
bott^. A draw-off cock opens out 
from the space between the twobottoms. 

AssumW that the Ub is of 220 gal. 
capacity, Uiod from 12 to 20 lb. of 
cl^ are quead over the puforated 


bottom and pulp from 800 lb. of. raw 
potatoes {flaoed on that. TUi is 
thorough^ drained for half an hour, 
through the draw-off (xnk. The pulp 
is then stirred while from 00 to 100 ' 
gal. of boiling water are added gradu¬ 
ally. The mass then thickens into a 
paste. The paste is mashed with 
about 86 lb. of well steeped malt, 
and the liquid left to subside for 3 or 
4 hours. It is then drained off 
through the perforated bottom into a 
fermenting back or tub. For this 
amount of material the back |^ouId 
be of about 300 gal. oapaoity. 

The leavings left in the preparatory 
tub still contain considerable starch, 
and after they are well drained they 
should be mixed with from 60 to 66 
gal. of boiling waller. The mixture is 
then agitated and drained off into the 
fermenting back. The sediment left 
is again sprinkled with water, this 
time cold, which is drained off into the 
back. This completely exhausts the 
husks left on the upper bottom. By 
this process 200 lb. of potatoes should 
produce something over 12( gal. of 
spirit. 

The objection to the last method 
described is that the spirit so obtained 
is unpleasant to taste and smell, but 
this would probably not be an objec¬ 
tion for industrial uses. 

The spirit obtained by treating the 
yam or »met potato in a similar 
manner is said to be far superior to 
that yielded by the common potato. 

According to Erfindungen und 
Erfahrwngeny ohioory seems likely to 
bewme of importance as a source of 
alcohol The root contains an aver¬ 
age of 24 per cent, of Bubstanoes easily 
convertible into sugar, and the alcohol 
obtained by its saccharification, fer¬ 
mentation, and distillorion is cfaaiimter- 
ised by a pleasant aromatic flavodr asid 
great purity. 

Starve of Potatoe $.— According to 
the invest^tions of MflUer-'nmzgaus, 
three processes take place simulta¬ 
neously in the potato: Loss of water 
through evaporation, oonvrtaiati cd 
storoh into sugu* by ^ action of diaa> 
0 2 
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totio enr^oB, md d«8truoti<m of the 
Mger through respiration, accompanied 
by the evolution of carbonic acid. The 
fc«t md last proooBses cause losses, the 
remaining one does not. If the three 
proooBses balance, the proportional 
atarch content ia the same before and 
after storage. If the evaporation 
eroeeda, percentage of starch in- 
creases ; if the respiration preponder- 
it decreases. Absolute losses 
alwaye take pl^. As respiration is 
Isee at decreasing temperatures and 
isaotically ceases at 32° F., the losses 
are oorre^ndingly 1 «b the nearer the 
storage temperature approaches the 
latter point. The diastetio action, 
however, is affected veiy little by low 
temperatures. If the temperature 
faUs bebw 28° P., the potato freezes. 
Frosted TOtatoes acquire a sweet taste, 
due to toe formation of sugar caused 
by the interruption or checking of the 
respiratory process, while the oonver- 
Bion of staroh into sugar continues. 
In storing potatoes in a fading tem- 
jwature there are three possihilities: 
if toe temperature &ll8 slowly to 32° 
K^e sugar formation Continues, the 
respiration decreases, and the tuber 
b^es sweet. If the temperature 
betow 28° F., toe po- 
tatoes naeae and remain 
sweet. If toe temperature 
falls rapidly below 28° F., t^ 
potatoes freeze but do not 
Wnne sweet, as toere was 
not sufficient time to pe^rmit 
toe fennation of sugar. Po¬ 
tatoes are usually k^t at a 
temperature rangingl^tween 
40°andfi0°P. 

B^otUo^OS.—Ite product of 
toe distillatian of aloohofio liquors, 
tenned*Mow wine/^dore not usually 
contain^ alofJrol in sufficient quentity 
to adsnt of its being employed for 
direct consumption. Besidea this, it 
•hnyft contains substances which have 
the property of distillinff over wito the 
apiat, althou( {h toetr boiling points, 
wfami in the pure state, an much high« 
that cl alcohol. These are aU 
Under the generic title of 


fusel-oil ” : owing to their v«y 
disagreeable flavour and odour, their 
presence in spirits is extremely o» 
jectionable. In order to remove them 
toe rough products of distillation are 
submitt^ to a further process of con¬ 
centration and purffication. Besidee 
fusel-oil, they oontun otoer sub- 
itanoee, such as aldehyde, various 
eth^, etc., the boilmg-points of 
which are lower than that of aloo- 








hoi; these must also be remov 3 i as 
tooy impart to toe spirit a fimy flavour. 
The whole process ia termed ** reotifl- 
oatum,” and is aarried on in a ^tiUa- 
toiy appaiwtus. Heat is firat appliod 
gradually in order to remove the meet 
reUtfle impuritim, and to oonoentcate 
them m the first por^n of the drstfl- 
lata. "When the niuit coming over 
possesses no fhjectiooable odmir, It is 
oawht sqnrwtely as as it fr of 
sufl^ent strength. The receiver is 
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then ohenged again, and the remainder 
u ooUeoted ap^ as weak aptrit jrhioh 
fiontains much fusel-oil; the firat and 
last runmn^ are then mixed together 
and re-distilled with the next uuu^ge. 
^en a strong spirit is required, reo- 
tifl»tion may berepeated Beveral times. 
It is oustomaiy, however, with the 
unproved apparatus of modem tim«, 
to produce at the outset spirit con¬ 
taining but little fusel-oil and at least 


rectification is to neutralise the ab<rre* 
mentioned acids; this is efiected by 
means of milk of lime, which is sddM 
to the liquor in quantity d^[Mndiiig 
upon its a(^ty; the point at whidi 
tlw neutralisation is oom^fiete is dsitsvv- 
mined by the use of litmus paper. In 
the Bub^uent process of didillatioD, 
the determinatira of the exact mo¬ 
ments at which to and to oeaae 
collecting the pure spirit is very diffl- 
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80 per oent of alcohol; this is then 
punfled and oonoentn^ in the above 
manner, and afterwards reduced with 
water to the required stiength. 

Anothercause of the ofiexudve flavour 
of the produota of distillation is the 
pi aeuiioe of variousacida which esrist in 
ell fermmted liquors ; th^ are ohiefly 
tartaric, malic, acetic, and laotio acids. 
The excessive action of heat upon 
Uqtiora which have been distilled hy 
en opra fire has also a particularly 
ubjecfticnableinfluenoe^xm the flavour 
of the prodniMiB. 

The first operation in the process of 


cult to indicate. It must be PsguUtad 
by the nature of the spirihi j some may 
be pure 20 or 30 minutes after timy 
have attained the denred strong; 
and some only run pure an hour, or 
even more, after jprant. The 
product should be tastea frequently 
a«w being diluted with water, or a 
few drops may he poured into the 
palm of the hand, and after striking 
the hands together, it win he hv> wn 
hy the odour vdi^her the ^t be of 
good quality or not; these two mMns 
be api^ed snnultaneoualy 
The process of reotifloatian is usda^y 
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carried on fn the apparatus shown in J 
F^s. 5 and 6. A is a still, full of 
the spirit to be rectified. The conden- j 
■er E and the cooler G are filled with ’ 
water. After closing the cocks F and I 
the contents of the still arc heated by 
steam, which is introduced at first 
slowly. The vapours of spirit given 
oif pass above the plates a of the 
column B, and escape through 0 and 
D into the condenser K, where they 
are condensed on reaching the lentils 
d d\ and return in a liquid state 
through //' and fff to the upper 
plates of the column B. In these 
return pipes the liquid is volatUised 
and constantly recharged with alcohol 
to be again condensed, until the water 
in the oondenser is hot enough to per¬ 
mit the lighter alcoholic* vapours to 
pass into the coil c, without being 
reduced to the liquid state. When 
this is the case, the vapours pass 
through F into the cooler O, where 
they undergo complete condensation. 
Great care must be token that the 
heat is not so great as to permit any 
of the vapours to pass over uncon¬ 
densed, or to flow away in a hot state; 
and also to keep up a constant supply 
of water in the cooler without produc¬ 
ing too low a temperature ; the alco- 
h(wc products should run out Just 
cold. The highly volatile constituents 
of the spirit come over first, that 
which follows becoming gradually 
purer until it consists of well-flavoured 
alcohol; after this comes a product con¬ 
taining the essential oils. The more 
impure products are kept apart from 
the rest and redistilled with the next 
ohuge. Some hours generally elapse 
before alcohol begins to flow the 
cooler. The purest aloohol is obtained 
while its stre^th is kept between 92° 
and 9fi° B,, and the operation is com¬ 
plete when the liquid flowing through 
the vessel marks not more than 3° or 
4° B»; it is better, however, to stop the 
still when the booking or '‘faints” 
indicate 10° B. because the product 
. point contains much fusel- 

eiL ai^ ^ not worth oolleoting. 

In'iohler to olduse the aj^wmtus— 


wliicb should be performed after each 
working—the still A is emptied 
water by opening the cock C. The 
contents of the condenser are then 
emptied in like manner by opening the 
cock J, through which they flow upon 
the plates in the column B, and muh 
out essential oils which remain in 
them. These two cooks are then 
closed and the door U is removed. 
The water in the cooler G is then run 
means of a pipe into the still A, 
so as partially to cover the steara-ooil 
in the latter. After again securing 
the door U, a strong heat is applied, 
and the water in the still is well 
boiled, the steam evolved thoroughly 
cleansing all parts of the apparatus; 
this is continued for 15 or 20 minutes, 
when the heat is withdrawn and the 
still left to cool gradually. 

The capacity of the rectifying appa¬ 
ratus has a good deal of influence upon 
both the quantity and the quality of 
the spirit obtained. Besides being 
much more difficult to manage, a nmAll 
apparatus will not yield so Im^ a pro- 
pi^on of spirit as a more capacious 
one, nor will its products be of equally 
good flavour. The proportion ^ al¬ 
cohol which may be obtained from 
a successful rectification is very vari¬ 
able ; it depends upon the nature of the 
spirit rectified, the method of extract¬ 
ing the sugar, and the manner of con¬ 
ducting the distillation ; it will also 
be in inverse proportioa to the quantity 
of fusel-oil contained in thenw spirit, 
j The average loss of pure aloohol during 
the process of rectification is generally 
estimated at about 6 per oent. 

I Wood-lUcohol [pyroligneous acid, 
or pyroxylic spirit] is one of the pro- 
: ducts of the dry distillation of woods, 
those chiefly UMd, stated in the order 
^ of merit, being biinh, beech, 
and oak. The seasoned and faartEed 
wood is placed in iron retorts, similar 
to, but loiger than gas retorts, vtB, 
heated to 400° to 600° F. (204|° to 
200° C.) for uBual^ 6 to 8 hours. The 
slower the didKllation can be oon- 
ducted tile greater the vi4d of wood- 
aloohol, OB a quick fire osttqge an 
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evapantion of alcohol. The liquor 
from the distillation is run into pans, 
jand left for the tarry matters td float, 
when they are skimmed off. The 
acetic acid present is neutralised by 
lime, and forms commercial acetate of 
lime. The remaining crude liquor is 
re^tilled, and affords crude wood 
alcohol. It is further concentrated 
a second distillation and tlien )*ectified, 
to free it from tarry impurities, traces 
of acetic acid, and much of its charac> 
teristic odour. (For a full account of 
wood distillation the reader is referred 
to Spons’ ‘ Encyclopaxiia,’ Part 4.) 

Benatured Alcohol or Methy- 
Inted Spirit.—This is simply alcohol 
which has been so treated as to spoil 
it as a beverage or medicine (or drink 
of any kind), and prevent its use in any 
manner except for industrial purposes. 
The following information is extracted 
from F. B. Wright’s practical hand* 
hook on the “Distillation of Aloohol” 
(E. & F. N. Spon. Ltd.). 

The common form of alcohol known 
asdenatured spirit ’* or “ methylated 
spirit** consists of alcohol to which 
one tenth of its volume of wood alco¬ 
hol (methyl ^cohol), or other de- 
naturising agent, has been added, for 
the purpose of rendering the mixture 
undrinkable through its offensiVe odour 
and taste. Methylated spirii being 
sold duty free, is applied by chemical 
manufacture, varnish niters, and 
many others, to a variety of uses, to 
wluch, from its greater coet, duty-j^d 
spirit is commercially inapplictmle, 
It has often been attempted to sepa¬ 
rate the wood spirit from the alcohol, 
and thus to obtain pure aloohol from 
the mixture, hutalways unsucoessfully, 
as, although the former boils at a 
lower temperature than the latter, 
when boiled they both distil ova- to¬ 
gether, owing probably to the differ¬ 
ence of their vapour densities. 

De-natuiing may be accomplished in 
many ways. 

In E^Iand a mixture suitable for 
industrial purposes, bi^ unfit for any 
other use, i^ made by miring 90 per 
oeat. of et^ alcohol (aloohol made 


from grain, potatoes, beets, etc.), with 
10 per cent, of methyl or “ wood al¬ 
cohol.” Under the new law the pro¬ 
portion of wood alcohol is cut to 5 per 
cent. 

In CJanada “methylated spirits,” 
as it is known, U composed of from 
25 per cent, to 50 per cent, of wood 
alcohol mixed with ethyl alcohol. 
This proportion of wood alcohol is far 
more than is necessaiy, or than is 
necessary in any other country. 

In Germany, the de-naturmg law 
passed in 1887 was so framed as to 
maintain the high revenue tax on al¬ 
cohol intended for drinking, but to 
exempt from taxation such as should 
be de-natured and used for industrial 
purposes. De-naturing, as stated, isao- 
complished by mixing with the spirit a 
small proportion of some forei^ sub¬ 
stance, which, while not injuring its 
efficiency for technical uses, renders it 
unfit for consumption as a beverage. 
The de-naturiug substances employed 
depend upon the use to which the al¬ 
cohol is to be subsequently applied. 
They include pyridin, pioolhi, tenzol, 
toluol, and xylol, wood vinegar, and 
several other similar products. As a 
resultof thisBystemGennanyproduced 
and used last year 30,642,720 gal. of 
de-natured spirits, as compared with 
10,302,630 gal. used in 1886, the last 
year b^ore the enactment of the (re¬ 
sent law. 

The following are some of the other 
de-naturante used in Germany; Cam¬ 
phor, oil of turpentine, sulphuric 
ether, animal oil, chloroform, iodoform, 
ethyl bromide, benzine, castor oil, 
lye. 

In France the standard mixture oon- 
sifits of: 

15 litres of wood alcohol. 

4 litre of heavy benzine. 

1 gram malaolute green. 

An illustration of de-naturing on 
a large scale is givm by the me^oda 
and operations of a large London 
establishment. On the ground floor 
are 4 large iron tanka holding about 
2500 gal. each. On the next floor are 
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cuks of spirit brought under seal from ' 
the bond^ warehouse. On the third 
floor are the wood alcohol tanks, and 
on the fourth floor cans of methylating 
materials. On the fourth floor the 
covers to the wood alcohol tanks were 
removed (these tank covers were flush 
with that floor) and the contents 
rauged and tested. The quantity to 
be put into the tanks on the first floor 
was run off through pipes connecting 
with the flr8t>floor ^ka and the 
upper tanks relocked. Then going to 
the second floor, each cask of the* 
grain spirit was gauged and tested, 
and the tank covers, which were flush 
with the floor, were removed and the 
ca^s of the groin spirit were run into 
the tanks below. The mixture was 
tiien stirred with long-liandled wooden 
paddles, and the tank covers replaced, 
and the material was ready for sale 
. free of tax. The mixture was 10 
per cent, wood alcohol and 90 par 
oent. ethyl alcohol made from molas^, 
and was what is known as the ordinary 
methylating sjurit used for manufac* 
taring purposes only and used under 
bond. The completely de-natured 
spirit is made by adding to the fore¬ 
going I of 1 per cent, of benzine. ^ 
This benzine {uwvents re-distillatioD. 

The use of de-natured alcohol as a 
fuel has yet to be fuJlv developed. 
Although alcohol has only about half 
the heating power of kerosene or gaso¬ 
line, nllon for g^on, yet it has many 
viduaDle prope^es which may enable 
it to compete successfully in spite of 
its lower fuel vfelue. In the first place 
it Is very much safer. Alcohol has a 
tendency to simply heat the surround¬ 
ing vapours and produce currents of 
hot' 0668 , which are not usually 
hroiugnt to high enough temperature 
to influnearti^atadiBtanoe. It can 
he easily diluted with water, and when 
^it is diluted to more than one half it 
'oeaees tto be inflammable. Hence it 
be readdy extimuia^ ; while 
petrol, by floating on the 
i itpnMM its flame when 

JWlijlrAmifmed to it AJthoi^alco- 
M^'hm ihr ieie bei^^ oapec% than 


petrol, the best experts believe that 
it will develop a much higher percen¬ 
tage of efficienoy in motors than does • 
petrol. Since petrol represents only 
about two per cent, of the petro¬ 
leum which is refined, its supply is 
limited and its price must constontly 
rise, in view of the enormous demand 
made for it for automobiles and petrol 
engines in general. This will open 
I a new opportunity for de-natured alco- 
: hoi. Industrial ^cohol is now used in 
I Germany in small portable lamps, 

I which give it all the effects of a mantle 
j burner heated gas. The expense 
for alcohol is only about two-thii^ as 
I much per candle-power as is the cost 
( of kerosene. Even at Is. to Is. 3d. per 
gallon de-natured alcohol can succees- 
fully compete with petroleum as a 
means of lighting. 

Objection has been made to the use 
of alcohol in automobdfts and other 
inteiml-exploBive engines, that it re¬ 
sulted in a corrosion of the metal. 
This is vigorously denied by the advo¬ 
cate of al^ol fuel, and the denial is 
backed by proofs of the use of alcohol 
in German engines for a number of 
jaan without any bed reeulta. 

Alcohol Barrels. — Barrels or 
casks designed to be filled with alcohol, 
may be made tight the application 
of the following solution: Dissolve 
in a water bath 1 lb. of leather scrape 
and 16z. of oxalic add, in 2 lb. of water 
and dilute gradually with 8 lb. of 
warm water. Apply this solution to 
the inside of t]^ barrel, where, 1^ 
i oxidation, it will assume a brown 
! colour, and beoome insoluble in alco- 
I hoi. This coat closes all the pores rof 
the wood, and does not onoh or scale 


ALOOHOI.OMKntT. 

Alooholokbtbt is'the name gh^ 
to a variety of methods of detenme- 
ing the quutj^ of absolute, aloohol 
oontuned in ipiritoodt^uOTa. It 
will readily be seen Wkt X ^oidk 
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and accurate method of making such i 
determinations is of the very utmost ' 
importance to thoee who are etigaged 
in the liquor traffic, ainoe the vidue 
of spirit depends entirely upon the 
percentage of alcohol which it con¬ 
tains. When alcoholic liquors con¬ 
sist of simple mixtures of alcohol 
and water the test is a simple one, the 
exact percentE^e being rea^y deduci- 
ble from the specific gravity of the 
liquor, because to a definite specific 
gravity belongs a definite content of 
alcohol; this is obtained either by 
means of the apte^c gratuity hotilCy or of 
hydrometers of various kinds, specially 
constructed. 

The measurement of the percentage 
of absolute alcohol in spirituous liquors 
is almost invariably expressed in 
volume rather tlian weight, owing to 
the fact that such liquors are always 
sold by volume. Nevertheless, the 
tables referred to above show the per¬ 
centage of spirit both by volume and 
weight. 

The standard liquor known as proof 
tpirit contains 49*5 per cent, by 
weight, and 67 * 27 per cent, ly^volume, 
of absolute alcohol; it has a specific 
gravity of 0*9186 at 60® F. The 
strength and therefore the value of 
spirituous liquors is estimate accord¬ 
ing to the quantity by volume of an¬ 
hydrous spirit contained in the liquor 
with reference to this standW. 
Thus the expression “20 per eaU. 
overproof,*' “ ^ per cent, underproof," 
means that the liquor contams 20 
volumes of water for every 100 volumes 
over or under this fixed quantity, and 
that in order to reduce the spirit to 
proof, 20 per cent, of water 1^ volume, 
must be subtracted or add^, as the 
case may be. Any l^drometer con- 
stnictedfor the measurement of liquids 
of less density thui water may be 
^ployed. That known as “Syke’s” 
is most oommonly used for alcobolo- 
metrio purpc^.' It k shown in Fig. 

7, and oonskts of a spherical hnM 
W A, to whiiffi ar^^bced two stems; 
the upperttne B. k idso of biai^ flat, 
and aDout^ in. in length; it k divi¬ 


ded intolOparts, each being subdivided 
into 5, and the whole being numbered 
as shown in the ^re. The lower 
stem C k conical, and slightly more 
than an inch long; it terminates in a 
weighted bulb D. A series of circular 
weights, of the form shown in the 
figure, accom¬ 
pany the 
instrument; 
these are 
slipped upon 
the top of the 
lower stem G, 
and allowed 
to slip down 
until they 
rest upon the 
buIbD. The 
instrument k 
used in the 
fol lowing 
way : It k 
submerged in 
the liquor to 
be tested un¬ 
til the whole 
of the upper 
stem k under 
the surface, 
and an idea k 
thus gained 
of the weight 
that will be 
required to 
partly sub- 
meige the 
stem. Thk 
weigh(t is Fra. t. 

add^, and 

the hydromettt- again placed in the 
liquor. The figure on the scale to 
which the inatrument has sunk when 
at rest k now observed, and added to 
the number on the weight uaefL Uie 
sum giving, by reference to the^lea, 
the mrcentage by volume of aba^te 
alcohol above or below the stBikb|PKl< v. 
quantity. ' ' / ' 

In exact eetunations, tiie teinpHtt 
ture of the liquor tested must be 

carefully regktered, and the DeceaiBiy 

correctiona made. In Jonea’ hy&XK 
meter, which k im improvement upon 
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Syke’a, a small spirit thermometer is 
attached to the bulb, and by noting 
the temperature of the liquor at the 
time of the experiment, and referring 
to the tables accompanying the instru¬ 
ment, the strength is found at once 
without the need of calculation. 

Dice’s hydrometer is used in Amer¬ 
ica. It is veiy similar to Jones' 
instrument above described. It is of 
copper, has a stem fitted to receive 
brew poises, a thermometer, a gradu¬ 
ated B^e, eto. 

In Europe, Gay-Lusaac’s hydrometer 
and tables are chiefly used foralcoholo- 
metric testing, lliis instrument is 
precisely similar in construction to 
those of Twaddell and Baume. On 
the scale, zero is obtained placing 
it in pure distilled water at 59*^ F., 
and the highest mark, or 100, fay 
placing it in pure alcohol at the same 
temperature, the intermediate space 
being divided into 100 equal divisions, 
each representing 1 per cent, of abso¬ 
lute alcohol. The correction for tem¬ 
perature, as in the above cases, is 
included in the reference tables. 

Another hydrometer, used in France 
for alooholometrio determinations, is 
Cartier’s. In f(»in it is precisely 
similar to Baume's hydrometer. Zero 
is the same in both instruments, but 
the point marked 30*^ in Cartier's is 
marked 82° in Baume’s, the degrees of 
the latter being thus diminished in 
the proportion of 15 or 16. Cartier’s 
hydrometer is only used for liquids 
lighter than water. 

The above hydrometric methods 
can be safely employed only when the 
spirit test^ contams a very small 
amount of solid matter, sinoe, when 
such matter is contained in the liqum 
in quantity, the density aJone cannot 
poaaibly anM a oorreot indication of 
lisriohnewin alcohol. Many methods 
have been proposed for the estimation 
of aloohol in liquor, containing sacoluur- 
wiiw-o(^uring and extractive matters, 
m solution Or suspensioa. Un¬ 
doubtedly the "most accurate of these, 
^'tiicpigb,^ ait- the »me time Urn most 
•;tq^oua^ la to'Subject the liquor to 


a process of distillation fay which 
a mixture of pure alcohol and water 
is obtained as the distillate. This 
mixture is carefully tested witJi the 
hydrometer, and the percentage of al¬ 
cohol in it determined by reference to 
the tables as above described ; from 
this quantity and the volume of the 
original liquor employed the percent¬ 
age by volume of alcohol in that liquor 
is re^ly found. The condensing 
arrangement must be kept perfectly 
cool, if possible in a reAigeretor, as 
the alcohol in the distillate is veiy 
liable to be lost by re-evaporation. 
When great accuracy is desired, and 
time is at the operator’s disposal, 
the above method is preferable to all 
others. 

It is performed in the following 
manner : 300 parts of the liquor to be 
examined are placed in a small still, or 
retort, and exactly one-third of this 
quantity is distilled over. A gradu¬ 
ated glm tube is used as the receiver, 
in order that the correct volume may 
be drawn over without error. The 
alcoholic richness of the distillate is 
then determined by any of the above 
methods, and the result is divided by 
8 , whioh gives at onoe the percentage 
of alcohol in the original liquor. 
The strength at proof may be cal- 
oulated from this in the ordinary 
way. 

If the liquoT' be acid, it must be 
neutralised with carbonate of soda 
before being submitted to distillation. 
From 8 to 10 per cent, of common 
salt must be added, in nrder to raise 
the boiling point, so that the whole 
of the Bi^t may pass over befqre it 
has reaped the required measura. 
In the case of the stronger wines it is 
advisable to distil over 150 parts and 
divide by 2 instead of 3. If the 
liquor be stronger than 25 per cent* 
fay volume of alocAol, or above 62 to 
54 per cent, under-proof, an equal, 
volume of water should be added W 
the liquid in the still, and a quantity 
distilled over eqi^ to that of tbs 
sample tested, when the ^Icohdio 
stoength of the distillate gives, Wftb- 
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out calculation, the correct atrength cotiBiats. rouglUy speaking, of a oylin* 
required. If the liquor be stronger drical vessel A, to contain the spirit; 
* than 48 to 60 per cent, underpn^, this vessel is heated from beneath by a 
three times its volume of water must spirit lamp, which fits into the case B. 
be added, and the process must be A delicate thermometer C, the bulb 
continued until the volume of the of which is introduced into the 
distillate is twice that of the sample spirit, ‘is attached to a scale divided 
originally taken. In each case the into 100 divisions, of which each 
proportionate quantity of common salt represents one degree over- or under- 
must be added. piW. This method is liable to 

For the estimation of alcohol in several small sources of error, but 
wines, liquors etc., the following me- when a great many determinations 
thod may be employed : A measuring 
flask is filled up to a mark on its 
neck with the liquor under examina¬ 
tion, which is tW transferred to a 
retort: the fiaak must be carefully 
rinsed out with distilled water, and tions in their boiling points are so 
the rinsings added to the liquor in the slight as not to be easily observed with 
retort. About two-thirds are tlien accuracy. But for liquors under-proof, 
drawn over into the same measuring and especially for wines, beer, and 
flask, and made up to other fermented liquors, it gives 
its previous bulk with results closely approximating to those 
distilled water, at the obtained by distillation, and quite 
same temperature as accurate enough for all ardinary pur- 
that of the sample be- poses. Strong liquors should there¬ 
fore distillation, The fore be tested with twice their bulk, 
strength is then deter- ' and commercial spirits with an equal 
mined by means of bulk, of water, the result 
Syke s hydrometer, obtamed being multiplied 
and this, if under- by two or as the 

proof, doubted from oase may be. 

100, gives ^he true Another veiry expedi- 
percentage of proof- tious, but somewhat 
spirit in the Wine. rough, method was in- 
A quick, if not al- vented by Geisler. It 
ways v^ exact, consists in measuring the 
method conrists in tension of the vapour of 
determining the point the spirit, by causing it 
at which the liquor to raise a column of mer- 
boUs. Thebcflling point cury in a closed tube, 
of absolute ^oobol The very simple sppora- 
^ng once determined, tus is shown in Fig. 9. 
it is obvious that the A is a small glass bulb, 

Flo. & . more it is diluted with fitted with a narrow tube 

water the nearer will and stop-oook. This Fia. A 
boiling point of the mixture ^preach vessel is completely filled 
that of water; moreover, it has been with a spirit, and is thetf screwed 
proved that the preeenoe of saocharine upon a long, narrow tube B, bent at 
and other solid matters has but an one end and containing mercury, 
almost inappreciable effect upon this This tube is attached to a graduate 
point. Field’s alcoholmneter, sinoe scale showing the percentage of ab- 
improved ky tJre, is based upon this solute alcohol above or below proof, 
principle. It is shown in Fig. 8, and To make the teat the cock ig 




have to he made, and speed is an 
object rather than extreme accuracy, 
this instrument becomes exceedingly 
useful. It does not answer well with 
spirits above proof, because the voria- 





^8 


Alcoholometby—Alkalimetry. 


opened, a&d tho bulb, together with 
tte lower port of the tube, is im¬ 
mersed in boiling water, which gradu¬ 
ally raises the spirit to its filing 
pomt. When this is reached, the 
'vapour forces the mercury up the tube, 
and when stationary, the d^ree on 
ttie scale to which it has ascended gives 
directly the percentage of alcohol. 

Another method, which is not to be 
relied on for very weak liquors, but 
which answers well for cordials, wines 
and strong ales, is that known as 
Brand’s method. The liquor is poured 
into a long, narrow glass tube, gradu¬ 
ated centesimaUy, until it is half-filled. 
About 12 to 15 per cent, of subacetate 
of lead, or finely powdered litharge, is 
then added, and the whole is shaken 
until all the colour is destroyed. 
Powdered anhydrous carbonate of 
potash is next added until it sinks un- 
disBolved in the tube, even after pro¬ 
longed agitation. The tube is then 
allowed to rest, when the alcohol is 
observed to float upon the surface of 
the water in a well-defined layer. 
The quantity read off on the scale of 
the tube and doubled, gives the per¬ 
centage volume of alcohol in the 
origii^ liquid. The whole operation 
may be penormed in about five min¬ 
utes, and furnishes reliable ap[»t>zi- 
hoative results. In many cases it is 
unnecessary to add the lead salt for the 
purpose of decolorising the liquid. 


Alkalimetry. 

(See aleo AomnisniT.) 


AlXALZMiTRr is.the determination of 
the quantity of real alkali in alkaline 
salts and solutlonB. As in the case of 
a e sdim etry, p. 6, the determinations 
''' may be mMe either.ly gravimetric or 
. byjralumetrio analysiB. 

Chy-Lussac^s method is based upon 
' soliftion of carbonate of soda 

frUepre^^ding solution of sul- 
•;. j^niw>ad W«d of the oarbonate 


it is preferable to use caustic soda, in 
order to avoid the objectionable inter- 
ferencelaused by the presence of car- • 
bonic acid. The indicator employed is 
a solution of litmus, made by digesting 
about 10 grm. of litmus in | litre of 
distilled water for a few hours; the 
clear liquid is decanted and kept in 
a small, tightly-corked wash-bottle, 
from, which a few drops can be expelled 
when required. A vety small quantity 
of dilute nitric acid may be advantage¬ 
ously added to the solution, in order 
to produce a violet colour, which in¬ 
creases the sensibility of the indicator. 
The standard solution of sulphuric acid 
contains 49 grm. of real sulphuric add 
per litre, and may be made in the 
following way; 30 oc. of the pure acid, 
1*840 sp. gr., is diluted with water in 
a beaker, and the mixture is left to 
stand; when perfectly cool, it is washed 
into a litre flai^, and ^utefl to the con- 
taining-mark. The solution is next 
tested with a standard solution of car¬ 
bonate of 8oda,nmitauiiDg 53 grm. of 
pure oarbonate to the cw^fuUy 
' weighed and measured; 10 cc. of this 
latW solution is placed in a beaker 
with a little distilled water and a few 
drops of the litmus solution, and the 
add is run in carefully and slowly until 
the point of saturation is reach^. If 
more than 10 oc. be required the solu¬ 
tion is too weak; if less, it is too strong, 
and it must eitW be strengthened or 
diluted, as the case n»y be, until 10 
cc. of solution exaedy neutraliae 
each other. In order to insure perfect 
accuracy, large quantities of two 
Bubstanoes, say ^ ^r 100 oc., may be 
employed, when the difference, if any, 
will be more readily detect^. If 
caustic soda be used instead of carbon¬ 
ate, about 42 grm. is to be dissolved 
in water (^ut 800. oo.); the above 
test is apfdied, and smaH quantitisa of 
water are added until equal volumes 
exactly ooneepond. All these solntiou^ 
are kept in tightly sto^wred bott^ ^ 

. The method of procedure is «• 
follows The imoesaary quantiW of 
alkali being wd^ed or mfMurad,.M 
the caee luy be, it is ^uted with 
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distilled water in a flask, and enough 
litmus is added to produce a distinct, 
• but not too deep, blue colotfr. The 
acid from the burette is then run in 
until the contents of the flask have 
been changed to a blight red colour. 
In order to expel the carbonic acid, the 
flask is boiled until the blue colour 
reappears ; the acid solution must now 
be run in, a few drops at a time, with 
continued boiling, until, by the addi¬ 
tion of a single drop, a distinct pink 
colour is produced. In order to obtain 
a very accurate result, it is well to run 
in an excess of acid, boil the liquid 
well, and then add, d^p drop, the 
standard alkaline solution untU the 
li(]uid suddenly changes from pink to 
violet-blue. The quantity of the alka¬ 
line solution required to effect this 
change is subtracted from the volume 
of acid originally run in, and the exact 
volume of standard acid required to 
neutralise the amount of alkali previ¬ 
ously taken from analysis is thus deter¬ 
mined at once. 

The converse of this process may be 
applied to the estimation of the amount 
of acid contained in acid liquids or 
mixtures (see Acidimetry). 

Mohr recommends the use of oxalic 
add instead of sulphuric' or hydro¬ 
chloric, beoouse it is more rwdily 
weighed than a liquid, and because its 
solution may be kept for a much longer 
period than these without undergoing 
change in strength. The weigb^ 
required is 63 grm. yer litre of water. 

In making deterzninations of tlm 
quantity of alkali contained in samples 
of crude carbonate of potash and soda 
gravimetric [vreightj analysis, the 
apparatus used m addimetzy, F%. 8, 
p. 6, maybe employed. The weighed 
carbonate is dis^ved in warm water 
in the flask A, and a quantity of add 
more than sufficient to neutralise the 
alkali is placed in the short tube in 
the interior. The apparatus is then 
weighed, and the turo d dosed by a 
plug of wax; the flask is tilted gently, 
so as tonauae the add to flow into the 
flask npofi the carbonate. Carbonic 
add istoM evolved, aad theappantus 


should be gently warmed until the 
evolution of gas completely ceases. 
When this is the case, the plug is 
removed, air is drawn tlirough, and the 
whole is again weighed. The loss in¬ 
dicates the quantity of carbonic add 
evolved, from which the amoimt of 
real carbonate contained in the sample 
may be calculated at once. The acidity 
of the solution, at the conclusion of 
the test, should be determined by 
adding a drop of litmus solution ; if it 
be nut acid, more acid must be ^ded 
and the operation repeated. 

Fresenius and Will's apparatus, 
shown in Fig. 4, p. 6, may also be 
employed in m^ing alkalimetrioal 
estimations the same as in acidimetry. 
The alkali to be tested is carefully 
weighed, and dissolved in water in the 
flask A ; concentrated sulphuric acid 
is placed in the flask B, and the appa¬ 
ratus is accurately weighed. Mter 
closing the end of the tube e, suction 
is applied to tiie tube a, so as to dniw 
over a small quantity of air from A into 
B through the tube 6 ; on withdrawing 
the lips, the pressure of air forces a 
little of the acid over into A, 1^ which 
means the alkali is decomposed. This 
is continued until the evolution of car¬ 
bonic acid ceases, when heat is applied 
gently for a few moments. Air is then 
drawn through, and the apparatus is 
cooled and weighed. The loss in 
w^ht gives the amount of carbonic 
acid evolved, as in the previous case. 


Alkaloids. 

Thr following are some of the general 
methods of preparing alkaloids :— 

(1) Bate innhtbft tn uoter, non- 
voUUiUy and exuding in the plant in 
an form. The bruised plant 

is boiled or macerated in water addu- 
lated with hydroohlorio or adetic odd, 
and the liquor, after filiation, ii 
neutraUsed with an alkali ^ ( ammnnia^ 
potash, lime, or magnesia); the re¬ 
sulting predpitate is puri^ fay re- 
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Bolution in dilute acid, digestion with 
a little animal charcoal, and subsequent 
orystalliaation, or repredpitation with 
an alkali; or the first precipitate is 
purified by dissolving once, or, if 
necessary, several times in boiling 
alcohol, which yields the pure alkaloid 
either on cooling or by evaporation. 

(2) Beue vMduklt in water and non- 
vo^ile, but exitiinff in the plmU ae a 
soluble tali. The bruised or sliced 
plant is either boiled or macerated in 
water, and the filtered liquor is pre¬ 
cipitated and other wise treated as in (1). 

(3) Bate ioluile in vxUer and non- 
vdatile. An infusion made with very 
dilute acid, hydrochloric or acetic, is 
concentrate by gentle heat, and the 
resic^ual liquor is treated with potash 
(or concentrated solution of ammonia) 
and ether conjointly ; after repose, the 
ether^ solution is decanted and eva¬ 
porated. For those alkaloids which 
are insoluble in ether (as morphine and 
oinchonine), the previous process may 
he adopted. 

(4) Bate hath tolvUe tn water ami 
ve^atiU, The vegetable, in a bruised 
or divided state, or its extract, is 
alkaUsed with potash and distilled ; 
the distillate is neutralised with dilute 
oxalic or sulphuric acid and carefully 
evaporated to dryness ; the residue is 
hext digested in alcohol, and the re- • 
suiting tincture agitated with potadi 
and ether, the former being in qum- 
tity just sufficient to aeiee on all fne 
acid; lastly, the ethereal solution thus 
formed, on careful evapcsntion, leaves 
the alkalmd nearly pure. It may be 
further purified by oauUous distilla¬ 
tion. 

.■ As some of the alkalcads are soluble 
in exoew of the ^kaline precipitant, 
over-saturation ^ould be oanfuUy 
avoided, or tiie precipitant may be used 
under the form of carbonate or bicar- 
’ boiu^ When lime and mamesia are 
onuployed,. they are. boiled for a few 
, mmutee with the solution. 

X —(1) This alkaloid is 

trovn'tbolMkvee of the Aeoni- 
The leaves are infused 
and the solution is treated 


with milk of lime, which liberates the 
alkaloids in solution. To the filtei'ed 
liquid fk added a little sulphuric acid,^ 
and the precipitated sulphate of lime 
is filtered off. The filtrate is evapor¬ 
ated until free from alcohol, when the 
aconitine is precipitated by an alkaline 
carbonate. This precipitate is re-dis- 
solved in alcohol and the solution is 
decolorised ly animal black, and eva¬ 
porated to dryness. The residue is 
re-dissolved in sulphuric acid, and 
precipitated anew with an alkaline 
carbonate; the precipitate thus ob¬ 
tained yields pure aconitine on treat¬ 
ment with ether. It is deposited from 
this solution in a white powder, or 
sometimes in the form of a compact, 
transparent, vitreous mass. 

(2) Aconite root, in coarse powder, 

14 lb.; rectified spirit, distilled water, 
solution of ammonia, pure ether, 
diluted sulphuric acid, of «ach a suffi¬ 
ciency. Pour upon the aconite root 
3 gal. of the spirit, mix well, and heat 
until ebullition commences ; then oool 
and macerate for 4 days. Transfer 
the whole to a displacement apparatus, 
and percolate, adding more spirit, 
when requisite, until the root is ex- 
hauited. Distil off the greater part 
pf^the spirit from the ti^ure, and 
^^porate the remainder over a water- 
iinth, until the whole of the alcohol 
has been dissipated. Mix the residual 
extract thoroughly with twice its 
weight of boiling distilled water, and 
when it has cooled to the temperature 
of the atmosphere, filter through paper. 
To the filtei^ liquid add solution of 
I ammonia in slight excess, and heat 
gently over a water-bath. Sraarate < 
I the precipitate on a filter and dry it. 
Reduce thu to coarse powder, and 
macerate in sueoessiTe potions oi the 
pure ether with frequent agitation. 
Decant the sevezal products, mix sad 
distil off the ether until the extmct ll 
dry. Diaso] ve the dry extract in warm/ 
distilled water acidulated with tiie 
sulphuric acid ; and, when the aohstion 
is cold, precaiata% it by the cwtiouB 
addition of solution cl ammiiadfiM»d 
with 4 times ite bulk of distilled ikater. 
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Wash tihe precipitate on a filter with a 
small quantity of cold distilled water, 
• and dry it by slight pressure between 
folds of filtering paper. (Cooley.) 

Atropine.—Atropine is an aikdoid 
extracted from the root of the deadly 
nightshade (A tropa BeUadonrui). The 
following, according to Cooley, are the 
principal recognis^ methods of pre< 
paring the alkaloid :— 

(1) Belladonna root, recently dried, 
and in coarse powder, 2 lb. \ rectified 
spirit, 10 pints; slaked lime, 1 oz. ; 
diluted sulphuric acid, carbonate of 
potash, of each a sufficiency; chloro< 
form, 3 fi. oz.; purified animal char* 
coal, a sufficiency; distilled water, 
10 fl. oz. Macerate the rootin 4pintB 
of the spirit, for 24 hours, with fre< 
quent stirring. Transfer to a dis¬ 
placement apparatus, and exhaust the 
root with the remaiDder of the spirit 
by slow percolation. Add the lime to 
the tincture placed in a bottle, and 
shake them occasionally. Filter, add 
the diluted sulphuric acid in very 
feeble excess to the filtrate, and filter 
again. Distil off } of the spirit, add 
to the residue the distill^ water, 
evaporate at a gentle heat, but as 
rapidly as possible, until the liquor is 
reduced to ^ of its volume and no 
longer smells of alcohol; then let it 
cool. Add very cautiously, with con¬ 
stant stirring, a solution of carbonate 
of potash, so as nearly to neutralise 
the acid, care, however, being taken 
that an excess is not used. Set to 
rest for 6 hours, then filter, and add 
carbonate of potash in such quantity 
that the. liquid shall acquire a decided 
alkaline reaction. Place in a bottle 
with the chloroform; mix well 
frequently repeated brisk agitation, 
and pour the mixed liquids into a 
funnel furnished with agl^ stop-cook. 
When the chlorofonn has subsided, 
^w it off by the stop-cock, and distil 
it on a water-bath from a retort con¬ 
nected with a oondeuser. Dissolve 
the residue in warm rectified s^rit; 
digest the solution wii^ a little animal 
charcoal; $lter, evaporate, and cool 
until oolourless czystals are obtained. 


(2) Expressed juice of heUadonna is 
evaporated over a water-bath to the 
consistence of an extract, and then 
triturated in a marble or porcelain 
mortar with a strong solution of caustic 
potash; the resulting mass is digested 
and well agitated for some time, at 
the temperature of 76° to 80° F. (24° 
to 27° C.), with benzole, q. s.; and 
after repose, the benzole solution is 
carefully separated, and its volatile 
hydrocarbon is distilled off by the heat 
of a water-bath ; the residuum in the 
retort is now exhausted with water 
acidulated with sulphuric acid, and 
the resulting ‘*acid solution,” after 
filtration, precipitated with carbonate 
of soda; the precipitate is crude 
atropine, which is collected on a filter, 
pressed between folds of blotting 
paper, and dried; after which it is 
purified by one or more re-solutions 
in alcohol, and crystallisations, which 
may or may not be modified in the 
maiiDer noticed. The proportion of 
potash should be about 1 dr. to every 
quart of the expressed juice. An 
excellent and economic^ process. 
The product is O’8 to 4 per cent, of 
the w^ht of the plant from which 
the juice has been oDtained. 

(3) Belladonna root (fresh-dried and 
coarsely powdered) is exhausted by 
alcohol (0*882 sq. gr.); slaked lime 
(1 part for every 24 of the dried root 
employed) is then added to the tinc¬ 
ture, and the whole digested, with 
agitation, for 24 hours; sulphuric acid 
is next added, drop by drop, to slight 
excess, and, after filtration, rawer 
more than half the spirit is removed 
by distillation; a littie water is now 
added to the residue and the re- . 
mainder of the alcohol evaporated as 
quickly as possible by a gentle heat; 
after again filtering, the liquid is re¬ 
duced by further evaporation to the 
^ part of the weight of the root 
employed, and a concentrated solution 
of potaeh dropped into the cold liquid 
(to throw down a dark greyish brown 
matter), carefully avmding exoeas, or 
rendering the'liquid in tiie slightest 
degree alkaline; in a lew boats; the 
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Dquid is again filtered and carbonate 
of potash added aa long as a precipitate 
(atropine) falls •, after a further in- 
temd of 12 to 24 hours, this precipi< 
tate is collected and drained in a filter, 
and after pressure between folds of 
blotting-paper, dried by a very gentle 
heat. It is purified making it into 
a paste with water, again squeezing it 
between the folds of blotting-paper, 
drying it, re-dissolving it in 6 times 
its weight of alcohol, decolorising it 
with pure animal cbarooal, distilQng 
off greater part of the alcohol, and eva¬ 
poration and ctystallisation by a yery 
gentle heat; or only about the spirit 
is distilled off, and 3 or 4 times its 
volume of water g^ually agitated 
wi^ it, the resulting milky liquid 
being then heated to boUiiig, and 
allowed to cool very slowly, when 
nearly the whole of the atropine orys- 
tallises out after a few hours. The 
same may be effected by at once agitat¬ 
ing 3 or 8 volumes of water with the 
alroholio solution, and setting aside 
Uie mixture for 12 to 24 hoUra, 1^ 
which time the crystallisatioD will be 
completed. This process originated 
with Soubeiran, wfim improved by 
Main, and subsequiSntly, with slight 
modifications, adopted by lie^, 

, The product is a^Kut 0^3 per cent, of 
the w^ht of the root operated on. 

(4) %e filtered tincture is precipi- 
ta^ with ibdiiie dissolved in an 
aqueous solution of iodide of potas- 
rium; * the resulting ioduretted hj^o- 
date of atropine is decompose by 
dno-and-water; the metalk oxide is 
•^pazttted by means of carbonate of 
potiuh; and the slludoid thus obtained 
udkioi^dd in alcohol, and crystallised. 

, (^uobotlat and Cooper.) 

' (fi) The dry leaves of beUad(mna«« 
Ifaptly ’bQaed for two hours in distilled 
wlber just 'sufficient to cover them, 
and the zesultii^ decoction is strained 
' hh coaxae cloth intoalarge pro- 
ng iv; this prooees is repeated 
Ja ieoSAd quantity of distilled 
ri taird the two' decoctions are 
^;«eaoMtrated sid^urio aoad ia 
adraed in tiiA p^opcrtion (tf 3 dr« 



to every lb. of leaves operated (m, hy 
which the vegetable albumen oi the 
decoction is precipitated, and th# 
liquid becomes clear and sherry- 
coloured ; the clear liquor is decant^ 
or siphoned off, and if necessary, 
filtered ; the filtrate is decomposed by 
either passing a stream of gaseous 
ammonia through it, or by suspending 
in it a lump of carbonate of ammonia. 
The effect is that the liquid turns 
black, and crystals of atropine 
slowly formed and deposited. At the 
expiration of a day or two, the supdr-’ 
natant mother-liquid is removed Wth 
a siphon, and the crystals are thrown 
on a filter to drain and dry. It may 
be purified by re-solution and crystal¬ 
lisation. 1 lb. of leaves yields 40 gr*, 
or at the rate of 0*57 per cent. 
(Luxton.) 

(6) To 1 qt. of the crystallised juice 
of the plant (previously heated to 
coagulate its albumen, filtered, and 
allowed to cool) is added 1 dr. caustic 
potash and 1 OE. chloroform; the 
whole is then agitated well, and after 

hour's repose, the supernatant liquor 
IS poured from the discwloured chloro¬ 
form, which, after being washed with 
distilled water as long as it gives apy 
colour to it^ is placed in a small retort, 
and the chiorofdrm distilled off by a 
water-baUa.; the residue is dissolved 
in a Kttle water acidulated with sul¬ 
phuric acid, and prodpitated by potash 
carbonate in slight excess ; the preci¬ 
pitate is re-dissolved in alcohol, and 
the solution, by spontaneous evapora¬ 
tion, yields crystals of atn^nne. 
(Ratouj^.) 

(7) The exposed juice of fredi, 
or watery extraet the dry {dant, is 
treated with causUo soda in^ sli^t 
excess, and agitated witii If tizaeS t|w 
volume of e^er; t|ie atropine 

up hy the ether is re-deposited alter 
repose for some tixne, and purifie^ hv 
renting the treatment with 
ether'hs often as necesiaiy. (CTiWky.: 

(8) preaqiitated hydmte « 
magneria is aided' to the ooegutated 
ani filtend tatpnued |)|bt, the 
BBszture evappnted to drym^^ aa 
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quickly as possible in a water^bath; 
the r^ue is pulverised and digq^ted 
ifl strong alcohol, and the oltar liquid 
allowed to evaporate spontaneously. 
The crysials may be purified re* 
pmted re^solutions in aloohol. 

(9) The following improved process 
is reoominended by A, W. Qerrard, 
who noticee several objections to pre< 
ce^ng ones. Pack 1000 grm. of well 
powdex^ belladonna leaf or root in a 
peroolator, and allow it to macerate 
24 hours with 1000 c.c. of S4 per cent, 
alcohol; now add in parts of 2G0 c.c. 
at inWvals of about 4 hours, another 
1000 c.c. of alcohol; when percolation 
ceases, displace with water, recover the 
alcohol by distillation, and treat the 
extract with 6 times its volume of 
water; carefully separate the resin 
and ibtty matter, and wash it twice, 
mixing all the washings ; evaporate 
them to 300 c.c. and add a good excess 
of ammonia ; expose in a shallow dish 
for some hours that excess of ammonia 
may voIatUise; now shake well with 
an equal volume of ether, separate the 
ether, and withdraw the atropine frgm 
it by shaking with a small volume of 
water and repeated additions of acetic 
add, Working in this way, the ether 
may be used oontmuously to extract 
the mother>liquor until it is exhaii^ted. 
The aoetic solution of atropine is pow 
shaken, with and filtered through a 
little animal chamoal, concentrate to 
a small volume, treated again with 
ammonia, and dissolved out a second 
time with ether. Allowing the ether 
to spontaneously evaporate, the atro> 
mne will separate in exceedingly fine 
filamentous crystals of a satiny lustre 
urd almost v^te. Two more crystal' 
l i s ati ong will render them quite white. 
In oQfn^uctmg this process,* it is im* 
portant to remove the whole of the 
alcohol from the tmctUre, also to 
•mpicy. ethe^ free from alcohol. 
Jcum.) 

, B0rberiiie.<— Berberine exists in 

tiu^ root ol the oommon barbeny 
(^erberit in 4be oalomba 

ttjot irf. palma- 

Mjtt and in tlie oalu mba wood of 

1 


Ceylon {M, fmeHrttimi). It is pre¬ 
pared as follows;— 

(1) A soft watery extract of the 
root or wood is di^sted in rectified 
spirit, with trituration, as long as My* 
thing is taken up ; the resulting tine* 
ture, after repose, is filtered, and the 
alcohol is gr^ually distilled off until 
the residue has the consistence of a 
thin syrup. The crystals which form 
as the liquid cools are drained in a 
funnel, washed with a few drops of 
ice-cold water, pressed diy in blotting 
paper, and then purified by solution 
and crystallisation, first in rectified 
spirit, and then in distilled water. 

(2) The root or wood, coaxwly 
powdered, is di^sted in rectified 
spirit, and treated as in (1). 

Brucine.—Brucineus contained in 
Bruoia amtid/yaenU/rica^ St, Ignatius 
bean and Stryohnoa Nttx vomioa (along 
with strychnine). It is Mnerally pre¬ 
pared from the latter plant, wU(^ is 
much cheaper. The ^wdered nuts 
are treated with very dilute, boiling 
sulphuric acid, and expressed. The 
add is next saturated with excess of 
milk of lime, by which sulphates of 
lime, strychnine, and brucine are 
thrown down. The predpitate is 
collected on a filter, and dned, and 
then treated with boiling aloohol 
(‘350 sq. gr.), which dissolves the two 
alkaloids. The liquid is filtered while 
hot, and in cooling deposits the greater 
part of the strychnine. The bnidne 
remains in solution, and may be ob¬ 
tained ly evaporatioD. They are both 
purified by repeated ciystal^tion in 
aloohol, 

Oaliimbilie,--Oalumbine is pre¬ 
pared from aJumba root (Mmi^per- 
wum wdmaium) by the following 
method:— 

(1) Digest the coarsely ^xnadered 
root in water addulated with aoe^ 
add ; express, , filter, bdl to agNtt 
filter, add caldutn earbonate in 
excess, and ervaporate to dtyneH in a 
water-bath ; jMwder the and 

dig^ in bdW aJochol; it wu de- 
ponte crystals of aJumUne oo ooobbig. 

CQ Evaporate tincture of ^ root 
D 
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(made with rectified spirit) to dryness ; 
dissolve residue in water, and agitate 
the solution with equal bulk of ether ; 
after short repose, decant the ethereal 
portion, distil ofF most of the ether, 
and set the liquid aside to crystallise. 
(Wittfitock.) 

(3) The powdered root is covered 
with a 2 to 3 per oent. solution of 
oxalic acid for some hours, and the 
resulting extract is neutralised with 
ammonia, which takes up the calumbic 
acid, and leaves the calumbine pure. 


Oascarilline.—Cascarillme may 
be prepared from the bark of Croton 
Catoarilla or C. Eleutheria by the 
following processes :— 

(1) The bark is exhausted with cold 
water by penSolation, precipitated with 
lead acetate, and the filtrate treated 
with sulphuretted hydrogen; the 
filtra^ liquid, after agitation with 
animal charcoal, and filtration, is 
gently evaporat^ to dryness. The 
powder is re-dissolved in boiling 
alcohol, and d^stalUsed by very alow 
or spontaneous evaporation. (Duval.) 

(2) A quantity of coarsely powdered 
cascarilla bark is covered with a 2 to 8 
per cent, solution of oxalic add and 
allowed to stand for 12 hours, the 


mixture being frequently shaken. At 
the expiration of this period, the tem¬ 
perature of the mixture is gradually 
raised to 140® F. (60° C.), after which 
it is ^owed to oool. Lastly, the 
liquid is filtered and the marc well 
pressed. The filtrate is then saturated 
with ammonia, and evaporated at a 
low tempmture to 4 of its bulk. 
The liquid is again allowed to cool, 
and a deposit separates, if any has 
been formed. The liquid is poured 
into a flask containing pure ether, the 
whole being shaken for some time. 
After being allowed to stand for 8 
hours or more, t^e ethered solution 
ii poured off and distilled, so as to 


recover the greater part of the ether, 
' evapor^on is completed spon- 
in a current of air, without 
a|)^oatibn of . heat, the result 
pure White oaacaiillme. The 


ethereal solution contains a small 
quantity of essential oil, nearly the 
whole of which passes over during the 
process of distillation ; but this in no 
way prevents the ether from being 
uB^ for the separation of another 
batch of the alkaloid. 

Colchicine is obtained from the 
seeds of the meadow saffron (Colckictm 
autiimiale) by the following process: 
Macerate the Isniised seeds in boiling 
alcohol, add magnesia to throw down 
the alkaloid, ^est the precipitate 
in boiling alcohol, and filter. By 
cautious evaporation, colchicine will be 
deposited, and may be purified by re¬ 
solution and crystallisation in ^cohol. 

Morphine is the most important 
alkaloid obtained from opium, itself a 
product of several species poppy 
(jPqpawer). Cooley giv^ the following 
4 methods of preparing morphine:— 

(1) Turkey opium (cut into thin 
slices), 1 lb*, is macerated for 24 hours 
in 1 qt. water, and the liquid portion 
is decanted; the residuum is macer¬ 
ated for 12 hours with a second quart 
of water, and the process is repeated 
with a third quart of water, after 
which the ihsomble portion is sub¬ 
jected to strong pressure ; the mixed 
liquids are evaporated by water or 
steam heat to a pnt, and filtered 
through calico ; to the j^trate is added 
a solution formed of 6 dr. calcium 
chloride, dissolved in 4 fl, oz. distilled 
water, and the hquid is further eva¬ 
porate until it is BO far concentrated 
that nearly the whole of it becomes 
solid on cooling; this is enveloped in 
a couple of fol^ of strong calico, and 
Bubieoted to powerful pressi^ the 
dark liquid which exudes being pre¬ 
served for subsequent use; the 
squeezed cake is next treated with 
aWt ^ pint of boiling water and the 
undisBolved' portion is washed oQ a 
paper filter ; the filtered solution is 
evaporated, and the solid portiMp 
thus obt^ed submitted to presiilgK 
as before ; if the piquet is not qi^ 
white, this {flocess is i^epeated a tiixrd 
time; the squeezed c4ke is now dis¬ 
solved in 6 fl. oz. of boiling wattf, and 
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the solution filtered through animal { 
charcoal (if necessary); to the elear 
sAution is added ammonia in slight 
excess; the ciystuUine precipitate, 
which forms as the liquid cools, is 
coHected on a paper filter, washed with 
cold distilled water, and, lastly, the 
filter is transferred to a porous brick, 
in order that the morpUne which it 
contains may become <1^. (From the 
Hquids reserved from the expressions, 
more morphine may be obtained by 
dilution with water, precipitation with 
ammonia, re-solution in boiling water, 
and treatment with a little animal 
charcoal, etc., as before.) 

(2) Hydrochlorate of morphine, 
Loz., is dissolved in 1 pint distilled 
water, and 5 fi. dr. (orq. s.) ammonia 
previously diluted with 1 fl. oz. water 
is added, with agitation ; the precipi¬ 
tate is well washed in dialed water, 
and dried by a gentle heat. By a 
ai^ular process, morphine may be ob* 
ta^ed ^m its other salts. 

(3) A cold aqueous infusion of opium 
is precipitated with carbonate of 
sodium in excess ; the precipitate is 
washed, first with cold water, and then 
with cold alcohol of *86 sq. gr. ; the 
residue is dissolved in weak acetic afid ; 
the solution is filtered through animal 
charcoal, and precipitated with am¬ 
monia ; the precipitate is again washed 
with cold water, dissolved in alcohol, 
and crystallised. A good process 
where spirit is cheap. (Merck.) 

(4) Opium, 4 parts, is made into a 
strong infusion with water, q. s. ; 1 
part lime, reduced to a state of milk 
with water, is then added; the mix¬ 
ture is next heated to boiling, at once 
filtered through hnen, and treated, 
whilst still hot, with chloride of am¬ 
monium, in fine powder, in slight 
ex^ (about 1 oz. to each lb. of 
opium) the morphiae is deposited as 
the liquid cools, and may be purified 

swnd solution in, lime and pre- 
Ijmtation by chloride of ammonium. 
Tms process is remarkably simple, and 
In maoy^ points is pref^ble to any 
other, eithef iiti the Mnall or large 
scale. (Mohr.) 


(6) Pure.—The opium is digested in 
tepid water, and strongly expressed 
several times. The solution is evapo¬ 
rated down with powdered carbonate 
of lime. When about the consistence 
of a syrup, water is added, and the 
precipitated meconate of lime is filtered 
I off. The liquid is again concentrated 
' at a gentle heat. When concentrated 
and quite cold, a solution of chloride of 
calcium and a little hydrochloric acid 
are added, and the mixture is left to 
stand for 15 days. During this time 
crystals of hydiwhlorates of morphine 
and codeine are deposited. In order to 
separate these, the crystals are dis¬ 
solved in water, and treated with dilute 
ammonia, which precipitates the mor¬ 
phine, leaving the codeine in solution. 
The morphine is purified by repeated 
crystallisations in alcohol. When pre¬ 
pared in this way, morphine is often 
contaminated with a little narcotine, 
which may be removed by treating 
with ether, in which moTphme is quite 
insoluble. 

Narcotine is prepare from opium 
by the following methods: (1) From 
opium exhausted of soluble matter ly 
cold water, by treating it with waW 
acidulated with acetic or hydrochloric 
acid, filtering, neutralising with am¬ 
monia, and dissolving the washed 
precipitate in boiling alcohol; the' 
narcotine is deposited as the liquid 
cools, and may be purified ly solution 
in ether. (2) By acting with ether on 
opium previously exhausted ly cold 
water. (Cooley.) 

Nicotine is obtained from tobacco- 
leaves by the processes enumerated 
below- 

(1) Infuse tobaooo-leaves for 24 hr. 
in water acidulated with sulphuric 
add, strain, evaporate to a eyrup, add 
^ of its volume of a strong solutioa of 
potash, and distil in mi oil-bath at 288** 
F. (142°C.), oooaaionally adding a little 
water to assist the-prooees and prevent 
the too great concentration of the 
solution of potash in the retort; next 
saturate the distilled {noduct with 
oxalic acid, evaporate to drynes^ 
digest in boiling absolute aloc^l. 
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evaporate the resulting tincture to 
a E^rup, and decompose the oxalate 
of nicotine thus obtained by adding 
potash to it in a close vessel, and 
agitate the mass with ether, repeating 
the process with more ether until all 
the nicotine is dissolved out; lastly, 
distil the mixed ethereal solution in an 
oil-bath. At first ether comes over, 
then water, and lastly nicotine, whioh, 
towards the end of the process, assumes 
a yellowish tint. (Ortigosa.) 

(2) This chiefly iLffers from the pre¬ 
ceding by the concluding distillation 
being conducted in a retort, by the heat 
of an oil-bath, at the temperature of 
284° F. (140° C.), in a current of hy¬ 
drogen, for 12 hre.; after which, 
raising the heat to 356° F. (180° 0.), 
the nicotine distils over pure, drop by 
drop. (Schldsing.) 

(8) A tin vessel provided with 2 
tubtdures is filled with tobacco, whioh 
is previously damped with sodium car¬ 
bonate. One of the tubulures admits 
a glass tube reaching nearly to the 
bottom of the vessel; the other is pro¬ 
vided with a glass ^be merely pene¬ 
trating the oorK. The vessel is made 
air-tight, placed in a boiling-hot steam 
bath, and a rapid stream of carbonic 
add gas is pass^ through it, entering 
the vessel by the longer and leaving it 
ijy the shorter tube; the latter dips 
into a nuxtuio of alcohol and dilute 
sulphuric add. In this manner a lar^ 
yi^ of perfectly colourless nicotine is 
obtained. In order to obtain the pure 
alkaloid, caustic baryta is added to the 
solution, the latter is evaporated to 
dryness, and the pure nicotine is ex¬ 
tracted with ether. (Iprsobmann.) 

Pipeline is obtained from bl^ 
pep;^(i^»pern^i|nmjBsfollowB. The 
idooholio extract is treated with a weak 
solution of caustic potash (1 to 100), 
the residue, after bei^ wash^ 
, with cold water, is disaolved in alcohol; 
tile solu^n is n^t agitated vntb a 
VttiB animal charcoal, ^ the filtrate 
<, & alloi^ to evaporate spontaneously; 
nem^oot nay be purified by re- 
jilntica in alcohol and re-cxystcJIisa- 
kfen. (Cooley.) 


Quinine, etc.— Of the alkaloids 
presont in cinchona barks, the four pos¬ 
sessing remedial value are, stated ib 
order of merit, (^uinidine, quinine, dn- 
chonidine, and cinchonine. Their rela¬ 
tive and total proportions are each sub¬ 
ject to great variations, in &ct no two 
samples of the bark ore alike. Until 
recently, quinine was the only member 
of the group admitted into use; but 
experiment baa shown that cincboni- 
dine and cinchonine are very little in¬ 
ferior to .the former as a febrifuge, and 
it is probable that they will not be 
thrown away in future. Quinidine is 
in too sm^ proportion to deserve 
special notice. Though it is impracti¬ 
cable to state the percentage of alka^ 
loids, individually or collectively, in 
each species of bark, the latter are 
nevertheless distingt^ed by well- 
marked charaoteri8^,A knowledge of 
whioh is essential for their most econo¬ 
mical and suitable employment. Pale 
or crown bark is rich in orystallisable 
quinine, and is highly valued by the 
manu&^urers of quinine sulphate in 
this country. Yellow bark is even 

Red hsj^ on the other band, 
rich as dther of the others in total 
alkaloids, contains only little quinine, 
and that difficult of extraction. More¬ 
over, this gpedes is hardier, grows 
betto, and yields about \ more bark 
than qpotnaZis, so that as a source of 
total alkaloids it is more deserving of 
attention than the other two, though 
inferior to them if they could be got 
to grow as luxuriantly. The red bvk, 
too, is the most valuable for the pre¬ 
paration of tonic decoctions, tinctures, 
etc., laimly used in Euro^; and in 
oonsequmioe of this fact, its jprioe in 
Western markets is but little, n at all, 
mferior to that of the kinds rici^ia 
quinine. The barks best adapted fm 
quinine-maldng fetch the beet pdees 
in Earopom markets, and wiU 
continue to ido so. 1^ wiu 
doubtlees recede in price irodno^ 

tion in cT sea ^ , as the Amumd tor that 
kind is limited in Etiim; It is, how¬ 
ever, the only kind like% to'l^ in 




the east for the local manufacture of a 
feMfugc, afi efhcieut as, while much 
rtieaper tlian, sulphate of quiliine. 
Two conditions bearing upon this part 
of the subject are : (1) That high tem¬ 
perature mcreases the cinchonidine at 
the expense of the quinine, so that 
barks grown at a low elevation (or even 
at a high elevation, if exposed to sun¬ 
light), will be richer in the former and 
poorer in the latter, while a low mean 
temperature, within certain limits, 
favours the production of quinine; (2) 
That deprivation of light, without im¬ 
peding the access of air and sun-heat, 
materially increases the proportion of 
total alkaloids. 

The mantuEacture of a cheap febri¬ 
fuge has engaged the serious attention 
of the Indian government, resulting 
in two such products—BrougJibon’s 
“amorphous quinine,” and the febri¬ 
fuge o^led “quinetum“ by Dr. de 
Vrij. 

The former is prepared in the follow¬ 
ing way: Strips of the bark are 
placed in a copper pan with sulphuric 
acid peroent. for trunk-bark, 1 per 
cent, or less for pniniugs, etc,), and a 
quantity of water from the fourth ex¬ 
traction (t;. post) ; the whole is boiled 
for 1 hr., then subjected to a ptrong 
screw press, the liquid being^caught in 
a wooden vat. The bark is redded 
with liquor from a third extraction, \ 
with an additional \ per cent, of acid, 
for 1 hr., and is again squeezed. A 
third boiling is given in liquor from a 
fourth extraction, and, after squeezing 
the berk is finally boiled with fresh 
water, sun-dried, and used as fuel. 
The resulting concentrated decoction 
is evaporated to and owled; it is 
then decomposed ny addition of milk 
of lime in 8%ht excess, which predpi- 
tatos the aU^oids, with formation of 
insoluble lime salts; after standing for 
a day, the precipitate is filtered off, 
squae^, di^, and powdered. The 
powder is then placed in the apparatus 
^wn in Fig. 10; ABCD is a sheet- 
iron cone traversed by upright tube 
£, tenninati^g above in 4 open anm, 
and supports below on a flat iron 


disc CD. A copper vessel FG fits 
closely to the lower end of the cone. 
The latter is suspended, and connected 
through the tube H, with a simple 
worm tub. The cone is packed with 
the precipitate up to £, the lid is put 
on, and dcohol is added slowly from 
above, till F G is about \ full of the 
saturated spirit 
which is then 
carefully neu¬ 
tralised by di¬ 
lute sulphuric 
acid. The cone 
is then con¬ 
nected with 
the condenser 
through H,and 
a fire is lighted 
below. The 
spirit boiling 
in F G rises 
in vapour 
through E, 
passes out at 
the openings, 
and condenses 
BO as to form a 
liquid stratum 
alt^ve the pre¬ 
cipitate. This 
is observed by 
the gauge BI; 
unoondensed 
vapour peases 
tbrougbH,and fte* W. 

is caught. A 

small quantity of spirit, by constant 
circulation, extracts all the alkaloids 
without waste. The alkaloid in F G is 
neutralised with dilute acid eveiytwo 
days. When the precipitate no longer 
contains any alkaloid, F G is removed, 
and the alcohol is distilled off; the al« 
kalmd is washed with water, while the 
alcohol is recovered with a maximum 
I loss of 6 per cent. The alkaloid is 
treated suddenly with about 10 tiznee 
its bulk of oold water, which sepirateB 
the blaok resin present; the addition of 
h littlediluteaddulidiedsolution sodio 
sulphide will remove any omer aod- 
dentall^ pre^t. The alkaloid solu¬ 
tion being still coloured, a small quaa- 
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titr u precipitated by dilute caustic cask will contain (ii^ bark, so that the 
soda, the colouring matters falling at system of rotation is not brought into 
the same time. The whole is then full operation till after the first fort* 
filtered through cloth ; and the alka> night. The liquor for precipitation is 
loid is precipitated by caustic soda, run into tube; the others are drawn 
filtered, pressed, dried, and powdered, into buckets for transference to the 
Potash may replace soda, if more easily respective casks. Acidulated water is 
or cheaply procurable. This process made in a vat, by adding 1 gal. hydro* 
was employed to produce 600 lb. of chloric acid to 100 gal. water. The 
alkaloid in the Nilgiris; but the pro* weight of acid used in the exhaustion 
duct was found to cost more than is 6} per cent, of the weight of dry 
ordinary commercial quinine, assuming hark. The caustic soda solution con- 
the value of dry trunk .bark at 2s. a sistB of 1 part of the alkah dissolved 
lb., and branch-bark at 6d. The yield in 3 parts of water; it isatored in iron 
of alkaloid is, however, naturally much vessels. The quantity required for 
greater. precipitation of the bark liquor is 

The second method, adopted by judg^ of by the curdy appearance 
Wood, in Sikkim, is much simpler: assumed by the precipitate; every 100 
The dry bark is crushed into small lb. of diy bark consumes about 6|^ lb. 
pieces—not powdered—and is put into of the a lkali - 
casks, where it is macerated in the cold il^tration of the precipitate is com- 
with ve^ dilute hydrochloric acid; the menced on the following day, when the 
liquor is then run off into wooden liquor is transferred to the calico 
vessels, and mixed with an excess of strainers, previously wetted. The first 
strong solution caustic soda; the pre- portions tl^t run ti^ough are returned, 
dpitate formed is collected on c^co until the passing liquor has a bright 
flltera, and well washed with water, ruby colour; it is then allowed to fiow 
The precipitate is then gently dried, away by a drain. When all the liquor 
and powdered, constituti^ the crude has dz^ed off, water is passed through 
febrifuge which requires purifying, the precipitate, until it ceases to 
This is performed by dissolvi^ the acquire a red tint. The alkaloids on 
product in dilute sulphuric acid, and the filter should then exhibit a uniform 
adding a sn^ quantity of a solution oream-oolbur. The precipitate is dried, 
of sulphur in caustic soda. After 24 reduced to fine powder, and stored in 
hrs., the liquor is carefully filtered; suitable bins, 
the filtrate is mixed with caustic soda, During the drying of the precipitate, 
and theresultingprecipitateiBGollected a slight reddish-hrown colour is devel- 
on calico, wash^ with a little water, oped; this is removed by the following 
dried, and powdered ; it is then ready process of purification ; 14 gal. of 
for use. wattf are mixed with 2 pints of sul- 

The operation is conducted in casks, phuric add, and 20 lb. of the dry 
worked in sets of three. Each cask powder; about ^ pint of solution of sul- 
reodves 1 mau/nd (82 lb.) of diy hark, phur in caustic s^ is stirred in, and 
which will undei^ four suooeesive the whole is left for 24 houra. It is 
macerations of half a week’s duration, then filtded through calico into a clean 
the liquor being paired through the vessel, care bei^ taken to, get the 
three casks in rotation. The liquor liquor perfectly might; altout 6 gaL 
used for the 4th (last) maceration is of watware us^ to wash thesediment 
addulated water; when drawn off, it left on the filter; the dear filtrato^is 
forms the liquor for the 8rd cask; thoroughly mixed with soda solutum, 
thence it boonduoted to the 2ndoask ; to predpitato the alkaldds; the pse- 
tnd .findfy to the Ist cask, containing dpitate is cottected on ralico, washed 
wfaenM it is run off for pre- with a small quantity of water, drained 
When starting anew, each dried, and reduced to fine jgjpwder. 
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Wooden vessels are not so suitable for 
this operation as are those of enamelled 
i(on, or earthenware. • 

The bark used is exclusively diy 
tuocirubray and care is taken to mix 
the root*, stem*, and branch-barks 
together, as nearly as possible in the 
proportions in which they are yielded 
by the plantations. Green bark would 
not be available at all seasons ; and it 
has been found that the trifling cost 
of diying the bark is more than repaid 
by the better product. 

The purified febrifuge is a fine white 
powder, which, however, acquires a 
slight buff tint by keeping. It never 
agglutinates, and is freely soluble in 
we^ acids, such as lemon-juice, etc. 
The cost price of this febrifuge is esti¬ 
mated at 1«. 9d. an oz. ; it is as effi¬ 
cient as quinine at 9«. an oz. 

Quwane.—The bark is powdered,' 
and boiled several times with sulphuric, 
or hydrochloric acid ; after each boiling 
it is carefully expres^, and afterwards 
the liquors are mixed together. The 
quinine, cinchonine, and some impuri¬ 
ties are precipitated with carbonate of 
soda, and the precipitate is collected 
in a cloth, compressed, dried, and 
digested with alcohol. The solution 
is next treated with dilute sulphuric 
acid, in sufficient quantity to exactly 
saturate the alkaloids, after which the 
alcohol is removed boiling. The 
liquid is now allowed to cool, when the 
quinine is deposited as sulphate in 
ciystals. The cinchonine, which is 
more soluble remains in the mother- 
liquors. The crystals of sulphate of 
quinine are dissolved in alcohol, and 
we solution is decolorised the addi¬ 
tion of a little animal black ; they are 
subsequently purified recrystallisa- 
tion. If the mother liquors still con¬ 
tain quinine, they are precipitated 
carbonate of soda, and the precipitate 
is re-dissolved in sulphuric acid. The 
sulphate of quinine is separated by re¬ 
peated crystallisations. Pure qumine 
may be prepared from the sulphate by 
preaptating it with a mineral alkali, 
(Stods' * Enoyelopmdia, ^ 

Balioine is found in the bark and 


leaves of several species of Salix and 
PopvluSy but most abundantly in the 
wlnte willow (S. alha) and aspen (P, 
ircimda). It is prepared as follows :— 

(1) Exhaust willow bark by repeated 
coction with water, concentrate the 
mixed liquors, and, while boiling, add 
litharge until the liquid is nearly de¬ 
colorised ; filter, remove the dissolved 
oxide of lead, first by sulphuric acid, 
and afterwards by sulphuret of 
barium; filter, and evaporate, that 
ciystals may form ; the crystals must 
be purified by re-solution and re-crys- 
tallisation. (Merck.) 

(2) As No. 1, but using a stream of 
sulphuretted hydrogen to free the so¬ 
lution from lead, 

(3) To a strong filtered decoction of 
willow bark add milk of lime, to throw 
down the colour; filter, evaporate the 
liquor to a syrupy consistence, add 
alcohol (sp. gr, 0*847), to separate the 
gummy matter, filter, distil off the 
spirit, evaporate the residue, and set 
it aside in a cool place to crystallise; 
the crystals are purified by solution in 
boiling water, agitation with a little 
animal charcoal, and recrystallisation. 

Strychnine may be obtained from 
nux vomica {Strychnoi nux wmioa) and 
from fhe Ignatius bean {S, IgncUit) by 
the following methods 

(1) Dissolve hydrochlorate or sul¬ 
phate of strychnine in distilled water, 
and throw down the alkaloid with am¬ 
monia, carefully avoiding excess; re¬ 
dissolve the precipitate in hot rectified 
spirit, and collect the crystals which 
form as the liquid cools, 

(2) Nux vomica (in powder), 1 lb., 
is digested for 24 hrs, in } gal. of 
water acidulated with 2 fl. dr. of sul* 

huric acid, after which it is boiled for 

hour, and the decoction decanted; 
the residue is boiled a second and a 
third time with a hresh ^ gal. of water 
acidulated with 1 fl. dr. of the acid, 
and the undissolved matter is finally 
submitted to strong expression; the 
decoctions are next filte^ and con¬ 
centrated to the consistence of a syrup, 
which is boilhd with 3 pints rectified 
spirit for about 20 minutes, hydrate of 
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caldum (1 oz., or q. a.) being added in 
Bucoesaive portions during the ebulli¬ 
tion, until the solution becomes dis¬ 
tinctly alkaline; the liquid is then 
filtered, the spirit distilled off, and the 
residue dissolved in diluted sulphuric 
acid, q. a. ; ammonia, in slight excess 
is added to the filtei^ solution, and 
the precipitate which falls is collected 
upon a paper filter, and dried; it is 
next re-dissolved in a minimum of 
boiling rectified spirit, and digested 
with I oz. of anii^ oharcoal for 20 
minutes ; the filtered liquid, as it cools 
deposits strychnine in czystuls. 

(3) Nuz vomica, 1 lb.; acetate of 
lead, 180 gr. ; solution of ammonia, 
q. s. Subject the nuz vomica for 2 
hours to steam in any convenient 
Teasel; chop or slice it; diy it in a 
water-bath or hot-air ohamW, and 
immediately grind it in a cofiTee-mill. 
Digest the powder at a gentle heat for 
12 hours with 2 pints of the spirit and 
1 pint of the water, strain through 
linen, express strongly, and repeat the 
process twice. Distil off the Bpirit 
^m the mixed fluid, evaporate the 
watery residue to about 16 oz., and 
filter when cold. Add now the ace¬ 
tate of lead, previously dissolved in 
distilled water, so long ks it contains 
any precipitate; filter ; wash the pre- 
mpitate with 10 oz. of cold water, 
adding the washings to the filtrate; 
evaporate the clear fluid to 8 oz., and, 
when it has cooled, add the ammonia 
in Blight exoeBs, Btirring thoroughly. 
Let the mixture stand at the ordinary 
temperature for 12 hqurs ; collect the 
precipitate on .a filter, wash it once 
with a few oz. of cold distilled water, 
dry it in a water-bath . or hot-air 
ohiunber, and boil it with Buccessive 
prationB of rectified spirit, till the fluid 
Boarody tastee hitter. DLstil off meet 
«f the spirit, evaporate the residue to 
the bulk of about} oz., and set it aside 
to cool. Cautiously pour off the 
yellowish mother-liquor (which con- 
jUdtu. the brucine of the seeds) from 
tlw wUta cniBt of Btiycbziine which 
to the vessel. Throw the 
etrdltona p^)6r filter, wash it with a 


mixture of 2 parts of rectified spirit 
and 1 part of water, till the washings 
ceasft to become red on the addition o| 
nitric acid; finally dissolve by boiling 
it with 1 oz. of rectified spirit, and set 
it aside to ciystallise. More crystals 
may be obtained evaporating the 
■ mother-liquor. 

Veratrine is easily exhausted from 
the seeds of Veratnm Sabadtlla, by 
the following process :— 

The crushed seeds are exhausted 
with a 2 to 3 per cent, solution of 
oxalic acid for 24 hours, when a clear 
liquid is afforded, and is neutralised by 
ammonia. After about ^ hour, a pre¬ 
cipitate is formed in the liquid ; this is 
separated by filtration, and dissolved 
in pure cold alcohol. The alcoholic 
tincture, on evaporation, yields vetra- 
tine that is sufficiently white and cry¬ 
stalline. It is obtained perfectly so 
by disBcfiving in ether, without using 
any deooloruing matensl. (Alessan- 
dri.) 

-»»»*- 

ALLOYS. 

funeral Fropertidt. - Alloys 
are compounds of two or more metals. 
Bveiy alloy may be regarded as a 
new metal ainoe it genertulv poasesses 
properties different from tnose of the 
metals of which it is composed ; but 
B8 the properties reBulting from the 
combination of two metals rarely 
reprint the mean of those metals, 
it is impossible to foretell the nature of 
a new alloy. All true alloys oonsiat 
of compounds of metals in their de¬ 
finite chemical proportions ; it is, how¬ 
ever, a matter of some djfficulty to 
obtain them in a sepuate state, owing 
to the readiness witn which they 
Bolve in the excess of tiiat metal whiqh 
may happen to preponderate. There 
are some few all^ also in which tl^ 
constituent metals seem to be men^ 
mechanically mixed. Alloys poBeeei 
the proper^ which are ohanoteristito 
of meftsls, Buoo as metallic lustre, oon- 
duotivity of heat and electiioity, ukd, 
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in a ^eater or leas d^ree, malleabilitj, 
ductility, and tenacity. The specific 
|ravity of an alloy appetu^ to dapend 
upon the amount of cohesion or attrac¬ 
tion exerted by the constituent metals 
for one another and to bear no refer¬ 
ence whatever to the high or low 
specific gravity of those constituents 
in their free state. Their fusibility 
does not at all depend upon that of 
their constituents, but is generally 
greater ; thus the melting-point of tin 
is 466® F. (286® C,), and that of lead 
626® F. (330° C.), whereas a compound 
of 6 parts of tin and 1 part of lead 
melts at 881^® F. (194® C.), and a com¬ 
pound of equal parte of both metals 
melts at 465^° F, (241® C.). The duc¬ 
tility of alloys is usually aliglitly less 
than that of their most ductile con¬ 
stituent, and their hardness is greater 
than the mean hardness of both or all 
the metals. The tenacity of an alloy 
is often much greater than that of 
either of the metals alone. 

Alloys of gold, silver, and copper are 
generally superior in strength to any 
of the more fusible metals, and may 
be forged either when red-hot or cold. 
These 3 metals seem to unite in any 
proportions, and always form ap alloy 
that is malleable when either hot or 
cold. Pure gold is but little vised in 
the arts : it is too soft. It is generally 
allayed with silver and copper, both 
to harden it and depreciate its value. 
Alloyed with ooppw it forms gold 
of a red tint; with silver, it forms gold 
of a green tint; and alloyed with ^th 
copper and silver, it gives intermediate 
tints. Pure silver is but little used 
alone; it is genendly alloyed with a 
small amount of copper, which does 
not change its colour, and greatly im- 
irovM ite malleability and working 
qualities. When gold, silver, or cop¬ 
per is sUpybd wiw the more fusible 
metals—le^, tin, and sino—the alloy 
is less malleable and ductile than alloys 
of gold, silver, and copper. They are 
^'extreme red-short,'’ and when heated 
to redness they will fly to piec^ under 
ih» hammer ; uid all^ of brass, bell- 
metal, eto., must be treated with 


caution, and should never be taken out 
of the mould while red-hot. Alloys 
of 2 parts copper and 1 zinc are very 
soft and malleable, and may be drawn 
by hammering or easily cut with a file, 
but an alloy of 1 copper and 2 zinc is 
as hard and brittle as glass, and may 
be easily pulverised. An alloy of 2 
copper and 1 lead makes a soft, malle¬ 
able metal, but is inferior to an alloy 
of copper and zino. In alloys of 1 
copper and 1 lead, the lead will ooze 
out in cooling. In alloys of 1 copper 
and 2 lead, the lead will not unite, but 
will sink to the bottom when cool¬ 
ing. Alloys of 0 copper and 1 tin 
m^e a very hard alloy, which gets 
harder and whiter the more tin is 
added. Alloys of tin and copper 
should not be too rapidly exposed to 
the air, for if a laige percentage of tin 
is used it will strike to the surface and 
ooze out, or make hard spots in the 
casting. Alloys of zinc and lead can¬ 
not be made without the addition of 
arsenic, unless the lead is in very small 
quantity. Alloys of zinc and tin are 
v^ hard and brittle, and are but 
little used alone. By the addition of 
' copper to alloys of these 2 metals, 

I the alloy is rendered more malleable 
and soft. Arsenio makes all alloys 
hard and brittle, and is very dangerous 
to use. It is seldom used except to 
impart fluidity to the veiy infusible 
metals. Alloys of lead and tin are 
very malleable and ductile when cold, 
but at a temperature rf about 200° F. 
(93^® C.), they lose the power of co¬ 
hesion, and aip exceedingly brittle. 
The alloys of tin and lead partake of 
the general nature of these 2 metals. 
They are soft and malleable when cold, 
even when a small amount of brittle 
aatimonv has been added. An aUoy 
of 6 lead and 1 antimony is very son 
and malleable, but an alloy of 8 lead 
and lantunonyisveryjiard and IsitUe; 
and an alloy of 1 lead and 1 antimony 
is harder and more brittle than aau- 
mony. (E. Kirk.) 

Coloun. Colour of 
should be remembered that whfle a 
bnsa that is ridi in copper is of a 
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deep golden red colour, the redness 
does not decrease and merge into a 
yellow, and the yellow become lighter, 
in a regular way, as the proportion of 
copper decreases and that of the zinc 
increases. It is important that this 
be noted as anyone ignorant of the 
fact would unfailingly suppose that' 
the richest coloured brass contained 


the most copper. 

Colour. j 

Zinc. 

Cbpper. 

Per cent. 

Per cent. 

Kich gold red . 

10 

90 

Gold yellow 

16 

85 

Greenish yellow 

20 

80 

[ 26 

76 

Yellow brass 

80 

70 


1 85 

65 

Rich yellow 

40 

60 

Gold yellow . | 

f 45 

1 BO 

55 

50 

Gold red . . 

65 

45 

Reddish white . 

60 

40 

Grey . . . 

65 

35 

White . . . 1 

f 70 
t 80 

30 

20 


Copper-Zine AUoygf eolour of, 
(ton^tofElnc. 0^ 

Pw cent. wuiuuf. 

5 . . red. 

10 . . red-brownish. 

16 . . red-yellow. ", 

20 . . redduh-yellow. 

22 . . reddish-yellow. 

26 . . pale yellow. 

27 . . yellow. 

80 . . yellow. 

86 . . dazic yellow. 

88 . . dark yellow. 

41 . . reddish-yellow. 

60 . . beautSful gold yellow. 

60 . . bumuth-grey. 

70 . . antimony-grey. 

80 « sino-grey. 

90 * . zmo-grey. 

Deniity.^Nies and 'Wlnkelmann 
examined the density of metals in a solid 
and in a liqi^ state, and found that, 
oontxaiy to the generally accepted 
views on the subject, many mel^ 
'.^ metals expand when they solidify. 
* ^, 4 lovly and carefully heated to its 
^ floated on melted tin, 

rose to its sur&oe even after it 


had been submerged. By attaching 
pieces of copper to the floating tin, it 
was ibund that the increase of density 
by melting oyer solid tin was 0*7 per 
cent., a difference which is almost as 
great as that between tin at the 
freezing and the boiling points of 
water. Lead and cadmium did not 
yield as decisiye a result. 2iinc, how¬ 
ever, behaved like tin, but showed 
only a contraction of 0*2 per cent. 
In the case of bismuth, the floating 
test is veiy easily carried out, as this 
jnetal shows as much as 3 per cent. 
Copper and iron showed a slight dif¬ 
ference, the peculiarity in the case of 
iron being well known, and having 
been the subject of elal^mte investi- 
gations l:y Wrightson. 

The followinjg table of the alloys, 
whose density is greater or less than 
the mean of their oonstituenta, is 
given by several writers: J- 

AUoyg the Density of vfhioh is Oreater 
than the mean of their constituents. 

I Odd and zinc. 

Gold &nd tin. 

Gold and bdsmuth. 

Gold and antimony. 

Gold and cobalt. 

Silver and zinc. 

Silver and tin. 

Silver and bismuth. 

Silver and antimony. 

Copper and zinc. 

Copper and tin. 

Copper and pdladium. 

Go{^)er and bismuth. 

Lead and antimony. 

Platinum and mofybdenum. 

Palladium and bismuth. 

Alloys the Density of^ v^ioh it Less 
(Aan the imean of their eomtituents. 

Gold and silver. 

Gkdd and iron. 

Gold and lead. 

Gold and copper. 

Gold and iridium. 

OoM and nickel. 

Silver and copper. 

Ironed bismuth. 

Iron and antimony. 

Iron and lead. 
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Tin and lead. 

Tin and palladium. 

Tin and antimony, 

Kickel and arsenic. 

2!dnc and antimony. 

Fusibility.—Some metals are al¬ 
most infusible, and, when heated to 
the highest heat in a crucible, they 
refuse to melt and become fluid ; but 
any metal can be melted by combina¬ 
tion with the more fusible metals. 
Thus platinum, which ia infusible 
with any ordinary heat, can be fused 
readily when combined with zinc, tin, 
or arsenic. This metal, by combina¬ 
tion with arsenic, is rende^ so fluid 
that it may be cast into any desired 
shape, and the arsenio may then be 
evaporated ly a mild heat, leaving 
the platinum. Nickel, which barely 
fuses alone, will enter into combina¬ 
tion with copper, forming German 
silver—an alloy that is more fusible 
than nickel and less fusible thsm 
copper. This idloy ia rendered the 
whiter, harder, and less fusible, the 
more nickel landed. The less fusible 
metals, when fused in contact with 
the more fusible metals, seem to dis¬ 
solve in the fusible metals; rather 
than melt, the surface of the njietal is 
gradually washed down, untu the 
entire mass is dissolved or liquefied, 
and reduced to the state of i^oy. In 
forming alloys of brass, in furnaces 
where heat enough cannot he obtained 
to fuse the copper separately, the 
alloy may be formed by heating the 
copper to the highest heat, and then 
adding the zinc or tin in the molten 
state, so as not to reduce the tempera¬ 
ture of the coppet*. 

In forming alleys with new metals, 
it is usual to m^t the less fusible 
metals first and then add the more 
fusible metals, and vniT them by stir¬ 
ring well together; the rod used in 
stirring them sho^d be heated to 
redness to prevent lowering the tem¬ 
perature or nhilling the metal. In 
pa ring alloys for baUs, the alloy 
should be well stirred with an iron 
rod well heated, in which case part 


of the iron is dissolved, oombines with 
the alloy, and gives the bell a better 
tone; Imt alloys of brass that are to 
be turned or finished should never be 
stirred with an iron rod, for the iron 
dissolved from the rod cause hard 
specks in the alloy, if not thoroughly 
mixed. In forming fine alloys, the 
alloy should be stii^ with a rod of 
the least fusible metal contsuned in 
the tdloy, or with a wooden stick; 
the wooden stick, in many cases, is 
better than a metallic rod, for it 
causes the metal to boil slightly and 
unite more thoroughly, but it cannot 
be used in a little crucible with only 
a small amount of metal. When- 
alloys are made that contsun only a 
very slight quantity of a metal that is 
difficult to fuse, as in pewter, it is 
scarcely possible to throw into the 
melted tin the per oent. of melted 
tainty of the 2 
combined; and 
it ia customaiy 
a crucible, and 
then add to it 2 or 8 times its weight 
of melted tin ; this dilutes the copper, 
and makes an alloy called temper or 
hardening. This alloy is very fumble, 
is melted in an iron la^e, and is added 
to molten tin or lead, to give it the 
desired hardness, and form pewter. 
(E. Kirk.) 

Following are the melting-points 
of the dements employed in alloys 
(Bayley) 


copper, witn any car 
metals being properly 
in forming tl^ ^oy, 
to mdt the copper in 


Aluntnlum 
Antimony . 
Anenlc 
Btannth . 


Copper . 
Gold. . 
Inc . . 

Le«l. . 
Uagnesliim 


Mercury 
Nickel . 
Pboepbons 


SUioon 

aiver 

Sslphnr 

Tsllariiu 


, 654-S® a 

. Sa9-6® a 


. 480® C. 
. 268'3P C. 
. 320® C. 
. 1080‘6® 0. 
. 1081-7® C. 
1MO°-1800® C. 
asoo-ssA® 0. 
. 632*7® a 
1800®-1900® C. 


. -38*4*a 
I400°-I460® a 
, . 44® C. 
. 1776® C. 

1100^ 1900® C, 


. WO-6® C. 


. 114*8® a 
. 882P 0. 

, 281*88“ 0. 

. 419 ® a 
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Heat.—The spedfio heat 
eiloyB wae found Regnault to be 
very nearly the mean of the spedflc 
heate of the ppnttituenta. The follow- 
log rule for obtaining the apecific heat 
of alloys ^vee a very close approxima¬ 
tion to the hgures obtained by actual 
axperiinent: Multiply the specific 
heat of each constituent into the per¬ 
centage amount of it contained in the 
alloy, and divide the sum of the 
produote by 100. Alloys are not, as 
a rule, such good conductors of heat 
and electricity as the metals of which 
they are made. 

Fluxes.— The best flux for alloys 
of copper and tm is rosin. It should 
be added when the metals are almost 
melted. Another good flux is sal- 
ammoniac. In using thia flux the 
copper is usually melted first and the 
flux added. When it is in the mushy 
state, after the flux has been put in, 
the Eino and tiu are added. A good 
flux for old brass is common rosin- 
soap. It should be added in small 
lumps, and stirred down into the 
metd when in the molten state. In 
forming alloys of different metals, the 
molten met^ should always be kept 
under a oovming of black glass or pid- 
verised charcoal, to prevent oxidation. 

SlMkjlu^y as it is commonly called, 
IS composed of 7 parts crude tartar, 
6 of adtpetre, 2 of oommon bottle- 
glass, and by some a small amount of 
cdcined borax is added. These ingre¬ 
dients^ are first finely pounded and 
mixed, and then gradually heated in 
an iron pot or ladle so as to bum them 
together. Care should be taken not 
to overheat the mixture, and as soon 
. .as it is thoroughlv mel^ and mixed 
together it shomd ne rmnoved from the 
fire and allowed to cool. After it has 
oooled, it is finely pulverised and sifted, 
and is then rs^y for use. It has a 
orsat afi^tv for moisture uid should 
be pntyteoted against it Iw being placed 
, in c^asa bottles and tibe bottle corked 
until wanted for use. is the 
powerfol flux that can be made, 
wt Mttle employ^ in farming or 
b^t prinoipally as- 


sayera in assaying difirent kinds of 
CTii^lio ores. In these assays the 
quai&tity of black flux used varies afr 
cording to the quality of the ares, bat 
the amount is genei^y about equal 
proportions of ore and flux. The ore 
18 first roasted, and then finely broken 
up and mixed with the flux, and the 
whole is then rapidly heated in a cru¬ 
cible. If the flux does not make the 
slag sufiiciently fluid to allow the metal 
to settle, a small amount of calcined 
borax is added, which makes the slag 
more liquid, and permits the metal to 
pass to the bottom of the crucible. 
The crucible is then removed from the 
fire, and the mixture is either poured 
from it or allowed to cool in it. ' After 
it has cooled, the slag is knocked off 
with a hammer, and a button of metal 
is obtained. When using this flux, 
the clay crucible, without either coal 
or graphite (plumbago), is preferred, 
for the flux is very h^ on a crucible 
that contrins either of the^subetances. 
Black flux is used Iqr some foundry- 
men in melting the fine scrap-sweep¬ 
ings from the floor, and d^ and 
refuse from the crucible. By melting 
these in a crucible with black flux, 
they obtain oonsidetable amounts of 
metal foom them that would otherwue 
be lost. (E. Kirk.) 

Melting.—(a) This operation may 
be carried on in an earthenware cru- 
dble, when small quantities ua being 
operated upon •, but when lai^ masses 
of metal l^ve to be dealt with, as in 
the case of statues, etc., a reverbera¬ 
tory furnace must be emploved to 
effect the melting. As a rule, the 
least fusible metd is placed in the 
crudble first, unless it be in very small 
quantity, and wiU dissolve readily in 
^e other m^, in which case it ^oes 
in last; and if, as in the case of zmc, , 
the volatilisation of the metal, be ex¬ 
tremely rapid, it is introduced onlr 
the moment before the fused mass m 
ready to be poured into the moiikl S 
other receptacle. The order in whfob 
the metals are melted has a material 
effect upon tlft nature of the restating 
alloy, for It has been proved by experi- 
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ment that the latter often poaseBBes 
different propertiM when the fnixiT^ g 
lias taken plaoe in a different ^rderT 
The fused metala should be kept 
thoroughly well Btirred up until the 
mixture is complete; otherwise the 
heaviest metal will sii^ to the bottom 
of the mass, and the alloy will not be 
of uniform composition. This contin¬ 
gency is sometimes avoided ly melting 
i^e mass a second time. When three 
metals have to be united together, they 
should first be melted in pairs, and 
^terwards together. 

(5) Guettier gives the following sug¬ 
gestions on the subject cff fusing the 
metals: (1) The melting-pot should 
be red-hot (a white heat is better), and 
those metals first placed in it which 
require the most heat to fuse them. 
(2) Put the metals in the melting-pot 
in strict order, following exactly the 
different fusing points from the h^hest 
d^p:«e of temperature required down 
to the lowest, in r^ular sequence, and 
being especially earful to refmin from 
adding the next metal until those 
already in the pot are completely 
melted. (8) When the metals fused 
tc^ether in the crucible require very 
different temperatures to melt them, 
a layer of charcoal should be placed 
upon them, or if there is much tin in 
the alloy, a layer of sand should be 
used. (4) The molten mass should be 
vigorously stirred with a stidt, and 
even while pouring it into another 
vessel the stirring should not be re¬ 
laxed. (6) Use a little old alley in 
pokin g new, if there is any on hand. 
(6) If^e sure that the melting-ix>tB 
MB absolutely dean and free from 
fraoBB of former operations, 

(e) Workmen who are anBooustomed 
to m ixin g or treating metals while in a 
liquid state . wUl generally melt such 
metal upon a blMksmith's forge by 
applying heat so rapidly that the ladle 
become red-hot befbre the metal 
within it begins to mdt. When it has 
™ted, a dross rises to the surface, 
and is skimmed off the wcurkmen 
end thrown away. The nkimming 
process IB kept up as long as die ladle 
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remains on the fire. Now, aoeh a 
course is wrong, because, by ap|fiy^ 
heat too suddenly, the metals iriikh 
fuse at lower degroes of heat, sweat 
out, and are burn^ before those whidh 
melt at higher temperatures become 
fluid. The dross, as it is commonly 
called, which rises to the smfruie, is in 
many cases, the antimony, or bivden- 
ing proper^ of the alloy, and should 
not be thrown away. The surboe of 
the melted metal should be kept 
covered with fine charcoal, which wul 
prevent oxidation. A sm^ lump of 
sal-ammoniao should also be kept upon 
the suiboe of the metal. The metal 
should always be stirred before pouring 
otherwise the heaviest meti^ vrill 
separate and sink to the bottom of the 
ladle, and a constantly varying qual¬ 
ity of metal will be the result. By 
melting the metal slowly, and keeping 
it properly fluxed as described, it 
run sWp; each casting will be found 
uniform throughout, and the metal 
vdll be of equal hardn^. In observ¬ 
ing these simple precautions, much of* 
the dissatisfaction now experienced 
in using antifriction alloys will dis¬ 
appear. 

(d) ifon^on^w Afflws.—In pxBctioe, 
the copper should be first melted in a 
crucible in the <ndinary . manner, a nd 
the tpiegei-tiim or ferro-manganese, 
either with or without the addition of 
wrought-irou scrap, should at the 
same time be melted in a separate 
smaller high temperature furnace, in 
a plumba^ (graphite) crucible, under 
powdered charcoal; when it is com¬ 
pletely fused, the oopper also fused 
and at a boiling heat, the frnrro- 
manganese should be poured into 
the copper, and the two well 
together % stirring with an iron 
rod previously made red hot; the 
tin, one, 01 ^ both should then be 
added in the usual way, and in the 
r^uisite proportions aooonling to the 
kind of all<y it is requfred to produce. 
Aftw the tm and sine are added, the 
metal should be again well stirred 
with a red-lmt rod, and • it 

may then either be poured into ingot 
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moulda for future UBe, or it can at 
once be cost into moulda to produce 
any articles required. 

While most experimenters have suC' 
oeeded in coml^ng manganese and 
copper by simultaneouB reduction from 
their reepective oxides — Heusler 
Brothers, of Dillenburg, recognised a 
greater advantage in reducing metallic 
manganese from pure pyrolusite for 
itself, and afterwa^ alloying it in any 
requii^ proportion with other metals. 
The reduction takes place in large 
plumbago (graphite) crucibles, with 
an adnnxture of carbon and of very 
basic materials, by which after 6 
hours’ smelting in a powerful coke 
fire, “ crude nmnganese " is obtained, 
this oontainii^ 90 to 92 per cent, 
manganese, 6 to 6*6 carbon, 0*6 to 
to 1*6 iron, and 0*6 to 1*2 silicon. 
ITie crude metal can be refined to con¬ 
tain 04 to 96 per cent, man^nese, 
when it is remelted with a suitable 
flux, and this metal contains only 
. combined carbon, while in its crude 
state graphitic c«-bon also is almost 
always present. Hie refined metal is 
white^ with crystalline fracture, and 
it oxidizes slowly when exposed to 
damp air; it is, therefore, soon com¬ 
bined with copper, thus forming 
“ manganese copper,” with 70 parts 
copper and 30 manganese. The alloy 
k oast either in in^ts or shot, uid 
becomes a oommercial article in this 
state; its fracture is of steel-grey 
colour and very close, and it is not 
difficult to combine it in any propor¬ 
tion with other metals or alloys, such 
as brass, bronze, gun-metal, bell- 
metal, yellow-metal, and others, 
^e same combination has been found 
a very powerful ** physio ” in refinii^ 
copper, because the man^eae will 
take up all o^^n which is absorbed 
by the bath of refined copper in the 
leffiaing furnace before it is made 
ei^er sn addition of lead 
'or & an insertion of a pole of green 

) ttre 'formatioD of alloys in 
the metals is more 
the other, less fusible 


metal should be fused first, and the 
mor^ fusible metal added either in 
the molten or solid state. As thfe 
fusible metals are added, the tempera¬ 
ture of the alloy should be reduced, 
to prevent oxidation or burning away 
of the fusible metals; for this reason, 
it is better to add the more fusible 
metals in the solid state, as by so 
doing the temperature of the metal is 
decr^sed. Alloys are always more 
fusible than the less fusible metals of 
which they are composed, and in some 
cases are more fusible than the most 
fusible metal they contain, as is the 
case of alloys of liu, lead, and bismuth. 
Some founders, in order to have the 
metal thoroughly united, first fuse the 
metals together, cast them into ingots, 
and remelt them for use. This prac¬ 
tice is bad, for in the after-fusion 
there is always more or less of the 
more fusible metal burned sway; and 
it is hard to determine the propor¬ 
tions of the alloy, or to have any 
certainty as to the quality of the 
castings. In melting ingots or scrsp- 
alloys, they should be fu^ as rapidly 
as poBsihle, and at the lowest avail¬ 
able temperature, so as to avoid oxi¬ 
dation. 

FafnaceB.—Fumaoes melting 
alloys may be built of common brick 
Ukd lined with fire-brick ; but the best 
are made with a boiler-plate caisson, 
20 to 30 in. diam. and 30 to 40 in. high, 
usually set down in a pit, with the top 
only 10 or 12 in. above the floor of the 
foundry, ash-pit, or openii^ 

around the furnace, is covered by a 
loose wooden grating, that admits of 
the ashes being removed. The iron 
wMim nn u lined with fire-brick, the 
same as a cupola, the lining being 
usually 6 in. or more thick. The in¬ 
side diameter of the furnace should 
not exceed the outside diameter of 
crucible more than 4 or 6 in., as 
greater space will require greater ex-/ 

S nditure of fuel. These furnaoes ate 
hie to bum hollow around where the 
crucible rests ;eto avmd waste of fuel, 
they should he k^t straightened up 
with fire-clay and sand. Sbmstjppes 
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these furnaces are built square inside^ 
but they are inferior to the circular 
fcrm, and consume more fuel. Three 
or four such furnaces are commonly 
arranged in sets, giving a graduated 
scale of sues, to suit the needs of 


stack at the back. Three or four 
commonly share a sii^le stack, each 
having a separate flue and damper. 
When the cl^ney does not give suflSi. 
oient draught, the ash-pit may be 
tightly cloB^, and a mild blast turned 



U, 


laigor or smaller oastini^. When the 
qUMtaty of metal used is large, a blast 
is graeraUy employed. 

The common brass fftmaoe usuidfy 
depends on a natural draught, and 
oonnqots by a flue with s chimney 


into the ^t, to find its way up through 
the gmtm. The fuel may be hard 
coal or ooke, broken into lumps aboiit 
the sise of hen's eggs; ocAe^ prefer* 
able, as heating morerapidl^i^d thni 
lessening the cnddataon of metal, 





48 


Ailoys : Fumaoes. 


ga8H)oke from cannel coal is not ad< 
miaaible. 

The ordinaiy cupola furnace is shown 
in Fig. 11. It consists {of a circular 
chamW a built of fire-brick, riung in 
the fonn of a dome, in the top of 
which is a circular opening, carrying a 
cast-iron ring 6, through which the 
pots and fuel are introduced. At the 
bottom is a bed-plate e, which is a 
drculor plate of cast-iron having one 
large hole d in the centre (for the 
withdrawal of ashes and clinkers), and 
twelve smaller ones e anai^ged sym- I 


the small nozzles, leaving the central 
hole free. These nozzles do the duty 
of a fire-grate, by admitting the aif 
that supports combustion. The whole 
construction is enclosed in a solid mass 
of brickwork, and an iron bar h is 
built in over the air-way in front of 
the bed-plate, and resting on the 
forming the sides of the air-wav, w 
give support, dimensions or the 
fumaoe -ahown are 3 ft. 6 in. dia¬ 
meter, and 8 ft. 6 in. in height from 
furnace-bed to crown of arch. . 

The ordinary melting furnace is 
shown in Fig. 12. The fire-place a is 
lined throughout with fire-niick, as 
well as the opening d into the fine 
and a portion of the flue e itself; b is 
the ash-pit; c,- register-door of ash-pit, 
by which the draught is partiaUy regu¬ 
lated ; /, flre-bridc cover far the fur- 



metrioalty around it. Bdow the bed¬ 
plate is the ash-pit /, leading to on 
arched air-pass^ p. which supplies 
air to the ash-pit. unperin|; cast-iron 
/aoflslee, 6 in. hig^ 8 m, diameter at 
*tilie bottom, 1^ in. at the top, and 
fSM I in. thick, ore pla^ over the 
small liolea e. /The space 
.top of the b^-pUte mid 
ijpiwl^the nozzl^iB built up with 
fire-clay until it forma a 
Isfvel with the top of 


naoe; p, fire-ban. It is built all round 
with oommon brick ; and as many as 
ox may use the same stack. 

Fig. 18 niuatxates the droular melt¬ 
ing fumaoe, oowsting of an iron plate 
a pieroed in the oentre a olroular 
h(^, ot the sue of the interior ot^ 
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furnace, and crossed by the ore-barB ; 
5 is a sheet-iron drum riveted together, 
^rming the shell of the furnace* and 
resting on the bed-plate; it is first 
lined on the inside with ^ in. of ordi¬ 
nary brick, and next with 9 in. of fire¬ 
brick ; 0 , fire-place ; d, flue leading to 
stack ; e, iron grating for admitting 
air beneath the furnace ; /, ash-pit; ff, 
four small brickwork pillars, about 18 
in. Ingh, supporting the bed-plate ; A, 
fire-brick cover to furnace. The 
draught is regulated by a damper in 
the flue or on the stack. The latter 
is an iron plate large enough to en¬ 
tirely cover the top of the stack, hinged 
at one edge, and opened or closed by 
a lever. 

A reverbatory furnace is illustrated 
in Fig. 14 ; a, fire-place; 6, ash-pit; 



OruciblsB.-o-All the metals and al¬ 
loys, i'be exception of iron and the 


very fusible metals, are melted in cruci¬ 
bles, of which there are several different 
kinds. The principal ones in use are 
the Hessian pots, the English brown or 
clay pots, the Cornish and the Wedg¬ 
wood crucibles—all extensively used 
for melting alloys of brass, bell-metal, 
gun-metal, etc.; but they are very 
brittle, and seldom stand more than 
one heat, yet are generally sold cheap, 

I and some founders prefer to use a 
j crucible only once, for crucibles often 
I crack or bum through on the second 
'heat, The best crucibles for all kind 
I of alloys are made of graphite (mis- 
' called plumbago and black lead). 
These are sold h^her than any of the 
clay crucibles, but they are more re- 
I fractory, and may be used for three or 
more successive heats without any 
danger of cracking or burning through. 
They are not so open and porous as 
the clay crucibles, and do not absorb so 
much of the metal, and for this reason 
they are to be preferred for melting 
valuable metals. When about to use 
a crucible, it should be heated gradu¬ 
ally by putting it in the furnace when 
the fire is started, or by setting it on 
the top of the tyle or covering of the 
furnace, with the mouth down; it 
should be heated in this way until it is 
almost too hot to hold in the hands. 
Some founders stand a firebrick on end 
in the bottom of the furnace to set 
.the crucible on. This prevents the 
crucible from settling with the fuel, as 
it is burnt away. This way of sup¬ 
porting the crucible is a good idea, 
when the furnace has a poor draught, 
and the metal is melted slowly, and it 
is necessary to replenish the fuel before 
the metal can be melted ; but in fpr- 
na^ where the metal is melted 
quickly, and it is not necessary to re¬ 
plenish the fuel in the middle of the 
heat, the crucible should be allowed to 
I settle with the fuel, as the heat will 
then be more oonoentiated upon it, 

I After the metal has bemi poured from 
j the crucible into the moidd or ingot, 
the crucible should always be^tumed 
to the furnace, and allowed i||^l off 
I with the furnace to preventit ^m 
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cracking. In forming alloys of brass, 
etc., a Hd for the crucible is seldom 
used, but a covering of charcoal or 
some kind of flux is generally used on 
the metal. The metal to be melted 
in the orucible is generally packed in 
before the crucible is put into the fur¬ 
nace ; and when it is desirable to put 
in more metal after the metal has been 
fused, it is put in with the tongs, if 
the metal is in large pieces; but when 
the metal to be added is in small pieces, 
it is put into the crucible through a 
long funnel-shaped pipe. The small 
end of this pipe is used for putting 
metals into the crucible, and the large 
end is used for covering the crucible 
to prevent the small pieces of fuel 
from falling into the crucible. 

Acid Proof Alloys.— Thefollow- 
ing have a yellow colour i (a) Copper, 
63; Emc,42; manganese, 3{: aluminium, 
IJ. (5) Copper, 70 ; lead, 20 ; tin, 3 ; 
antimony,?, (c) Gun metal—Copper, 
75 ; lead, 16 ; tin, 9*9 ;phosphorus,'1. 
(d) Gun metal—Copper, 88 ; lead, 10 ; 
tin, 2. 

Aich, or Gedge’s Metal.— This 
is an alloy of sine and copper in nearly 
the same proportions as in Muntzes 
metal, but it contains also a little iron, 


thus 

Copper .... 60’0 
JZinc ..... 88*2 
Iron.1*8 


It is very'malleable at a red heat, and 
may be hammered, rolled, drawn into 
wire, or readily cast. It was formerly 
employed in Austria for casting can¬ 
non, and some Chinese cannon consist 
of a similar alloy. 

Alutninium Alloyi. —Someyears 
Dr. Ludwig Mach experimented 
with alloys for the production of 
metal mirrors. It was considered 


indispensable that the composition 
aimed at should be light, hard, tough, 
fnd susceptible of polii^, and that its 
^oidd Qot be easily afieoted by 
4he sir. An equal mixture of mag- 
j M etf i m W alumimum proved a very 
wlkhletpioy. Following up this dis- 
Wvrty, Dr. Mach systematically tried 


all possible proportions of magnesium 
and , aluminium according to their 
projperties and technical a^ptability^ 
giving the most approved one the 
name of magnalium, on the production 
of which he obtained patent rights. 
Brfore this, various experiments had 
been made, with a view to the dis¬ 
covery of suitable alloys; but as at 
that time neither of the two metals 
could he obtained technically pure, 
the alloys did not possess the valuable 
properties which distinguish the new 
magnalium. 

Aluminium, as well as magnesium, 
is most difficult to work, inasmuch as 
the former chokes up the iile, and is 
liable to break, while the latter is so 
tough that neither a file nor the 
turner’s chisel can make any impres¬ 
sion. Magnalium, on the other hand, 
is more suitable than either of its 
component parts. Alloys containing 
up to SO per cent, of magnesium 
furnish a metal the hardness of which 
lies about half-way between yellow 
and red brass, and which may be 
easily worked with any tool; even the 
weakest screw-thread can be cut 
with proper keenness. The chips are 
like those of yellow brass,‘the feces of 
the pieces are smooth and bright, and 
choking never takes place even with 
the finest files, Magnalium, more¬ 
over, is chemically less assailable than 
either of its components. Aluminium 
l^itself has a veiy indifferent exterior, 
while magnesium by itself is greatly 
affected by the air, and oxidation will 
gradually extend fer into the interior. 
Magnalium is silvery white, remains 
un^ected by exposure to the air, nor 
can ammonia or acetic or sulphuric 
acid barm it in any way. It sur¬ 
passes aluminium in gloss, tractability, 
firmness, and lightness. 

The combinations of aluminium with 
copper or with zmo can easily be made, 
but as these two metals are a greaftf/ 
deal heavier than aluminium, all the 
advantages due to the light wei^t of 
the latter areelost. While alumimum 
has a specific w^bt of 2*7, the 
alloys rmerred to range between 3 
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and 3‘6. A notable contrast to this 
is presented by the specific weight 
of^nagnalium, which is less than that 
of pure aluminium—namely, 2 to 2*5 
—according to composition. Magna- 
Hum produced in Sweden shows a 
specific gravity of only 2'4 to 2*7 

Magnalium is sold in the form of 
bars, tubes, sheets, and wire. For 
melting ptirposes, crucibles of graphite 
or of iron are used, the inside of the 
latter having been lined with clay and 
magnesia. Molten magnalium can be 
poured into the thinnest vessels of a 
diameter of down to two millimetres 
and of the most intricate forms, and 
will fill tliem up thoroughly and faulU 
lessly. It becomes soft at 570*^, melts 
at 600®, and becomes fluid at 630°*C. 
On account of ifa lightness and its 
silvery white colour it is in a high 
degree suitable for metallic mount¬ 
ings on photographic apparatus, opti¬ 
cal instruments, and umilar articles. 

Unfortunately, sea-water is inimical 
to magnalium, especially when the 
latter comes in contact with other 
metals. 

In cases in which, for technical 
purposes, great solidity is of para¬ 
mount importance, as, for instance, in 
r^ard to large castings, an alloy of 
from 3 to 5 per cent, of magnesium is 
most suitable. An addition of 10 per 
cent, of magnesium would render 
m a gnali um brittle, while 30 {ibr cent, 
of mc^eeium would reduce the soHd- 
ity of the alloy still more. With only 
2*4 p^ cent, of tm^esium added, 
magnalium can be forged at a tem¬ 
perature of 400® C,, and will then act 
m a similar way to copper at red 
heat. If containing Iras than 5 per 
cent, of magnesium, it may be forged 
in the cold state, and if perchanCe the 
hammering has rendered it too hard, 
It can be made malleable again by 
heating to a temperature of 600° C., 
and dulling it thereupon in cold 
water. (‘ Journal' of the Fnuoklin 
Institute.) 

(6) A writer in the ‘ fUumlnhirp 
World* gives the oonstituents of a 
hard alloy which has been found very 


useful for the spacing levers of type¬ 
writers. The metal now genen^y 
used for this purpose by the various 
typewriter companies is aluminium 
silver” or “silver metal,** The pro¬ 
portions are given as follows :— 

Copper . . . 67*00 

Nickel . . . 20*00 

Zinc . . . 20*00 

Aluminum . . 3*00 


100*00 

This alloy when used on typewrit¬ 
ing machines is nickel-plated, for the 
sake of the flrst appearance ; but so 
far as corrosion is concerned, nickel¬ 
ing is unnecessary. In regard to its 
other qualities, they ore of a character 
that recommends the alloy for many 
purposes. It is stiff and strong and 
cannot be bent to any e:ctent without 
breaking, especially if the percentage 
of aluminum is increased to 3 * 6 per 
cent. ; it casts free from pinholes and 
blow-holes. The liqmd metal com¬ 
pletely fills the mould, giving sharp, 
clean castings, true to pattern ; its 
cost is not greater than brass; its 
colour is silver white, and its hard¬ 
ness makes it susceptible of a high 
polish. 

Altuniniuzn Zinc.— The follow¬ 
ing alloys are strong, and meet all 
usual requirements;— 

Al. Zd. Co. 8n. 

For wire or sheet 28 6 

,, tubes . . 13 6 *8 *2 

With good close 1 g. 

grain j . • .. 

With good open \ jg g 

grain / 

Aluminium Bronze.—(1) This 
alloy is composed of 90 parts of copper 
and 10 of aluminium. It is a d efini tfl 
chemical compound, and was dis¬ 
covered by Dr. Percy. It was manu- 
faotured for many years at Washing¬ 
ton, near Newcastle, by J, Lowthian 
Bell, who obtained it melting the 
copper in a crucible mode of g^hite 
or some other highly refinoto^p^te- 
rial; the oorreot propor ti on d motattlo 




52 Alloys : Aluminium Bronze, Anti-fricLion Alloys. 


aluminium was added to the melted 
copper, the two metals uniting with 
evolution of intense heat. Aluminium 
bronze is of a yellow colour, resembling 
gold; it is extremely hard and tensr 
oious, and poBsesaes great malleability 
and strength. It is admirably adapted 
fur the working puts of machinery 
where great durability is required, and 
has a power of withstandii^ compres* 
sion nearly equal to that of the best 
steel. Aluminium bronze containing 
10 per cent, of aluminium possesses 
the maximum degree of hardness, 
strength, and tenacity; a lai^ pro¬ 
portion of aluminium renders the 
alloy weak and brittle. It has a 
specie gravity of 7 ‘ 68 ; the weight of 
a cubic inch is 0*276 lb., and the ten¬ 
sile strength 82 tons per sq. in. 

(2) 100 parts copper and 10 alumin¬ 
ium, measured by weighing, when 
combined is a durable alloy, which 
may be forged and worked in same 
manner as copper, and is the same 
colour as pale gold. 80 parts copper, 
10 zinc, and 1 {duminium form a good 
durable alloy. 

Anti-friction Alloys.—A good 
white metal for lining journal boxes, 
pUlow-Uooks, etc., is made of-— 

Co|^)er.4 parts 

lln.» 

Antimony ....fin 

la this* the tin is in excess, and the 
alloy is prepared in a roundabout way: 
12 parts copper are &:at melted, and 
then 36 of tm are added; 24 of anti¬ 
mony are put in, and then 36 of tin, 
the temp^ture being lowered as soon 
as the copper is melted, in order not 
to oxidise the tin and antimony, the 
surface of the bath bemg j^tected 
from contact with the air. The alloy 
thus made is subsequently remelted in 
tl^e proportion of 60 parts alloy to 100 
tin. ^ For small journals, whwe the 
friotion is not great, both the copper 
lAd antimony may be doubled in 
An alloy of 1 part oopper, 
A Md 6 ant^ony, has a grea^ 
is good for tnaohines not 
(yfSrworked; but a better metal for 


lining bearingB subjected to rapid, not 
heaiy friction, lb m^e of 86 parts lead, 
16 antimony. Vaucher’s idloyia corh- 
posed mainly of zinc and tin, with 
small quantities of lead and antimony, 
the l^t being melted separately. 
Brasses for locomotive bearings are 
usually made of— 

Copper.64 parts 

Tin.7 „ 

. Zinc.1 ,, 

Bablntt^s metal (see below) may be 
described as a tin alloy, 10 parts of 
that metal being used in conjunction 
with 1 each of copper and antimony. 
In recent years, phosphor bronze and 
manganese bronze have established a 
good reputation, and latterly cadmium 
has attracted some attention as an in¬ 
gredient in alloys for bearings. It 
fuses below a red heat, and volatilises 
BO readily at the ordinary temp^tures 
necessary for making alloys, that great 
difficulty has been experienced in using 
it as an ingredient. It is malleable 
and ductile, is hard^ and more tena¬ 
cious than tin, but soils paper as lead 
does when it is rubbed over it. Possi¬ 
bly this property has attracted in- 
ventors to it, as the fine particles thus 
removed on ^ight friction would pro¬ 
bably produce a highly smooth surface 
on a baling made of an alloy contain-, 
ing cadnuum. The proportions pre- 
fened are— 

Oopper .... 660 parts 
Nickel .... 276 „ 
Cadmium , . . 60 ,, 

Zinc and Tin. . . 26 „ 

On diffierent lines of zmlway, and in 
various countries, a very laige number 
of alloys have heen tri^ for bearings. 
Thus, where the freight is light, bear- 
ings made of an alloy of lead and anti-. 
mony have bera found ti> give good 
results—the life of the joui^ being 
prolong at the expense of theheard^ 
and with an increased coruumptiOb of 
lubricant. Alloys of tin and oopper 
have been (Ked; hut, except in some 
few proportions, they are too hard; 
though when the tin prepoi^erates, 
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snd thore is an addition of antimony, 
a good bearing is obtained, but at, too 
hil^b a price. Bearings of white metal, 
and of an alloy of antimony and lead, 
poBsesB the advantage that they aie 
easily replaced ; but unless the supply 
of lubric^t is kept up, they soon wear 
out, and the lattw rapidly fuse, if the 
journal becomes heaW. White metal 
bearings, with the copper and antimony 
preponderating, ua too hard, too 
brittle, and break under heavy loads ; 
while, if the tin is in excess, and they 
are subjected to great pressure, they 
soon wear out of shape. Dr. Kuiizel 
made many experiments on bearings, 
and concluded that for a bearing to 
possess all the required qualities it 
should be heterogeneous in constitu¬ 
tion, and that its skeleton, so to speak, 
should be made of a metal as tenacious 
as possible, the hardness of which is 
nearly equal to that of the journal, so 
as to enable it to resist the shocks to 


which it is subjected without changing 
its shape. The insterstices or pores of 
the skeleton should contain a soft 
metal. The final result of Dr. Kiin- 
zel’s my^tigations was the invention 
of his patented alloy, which consists 
of phosphor-bronze, .with certain quan- 
, titles of lead and tin added to f om the 
soft alloy for filling the pores. By 
varying the proportions of the ingre¬ 
dients, and by adding or omitting' the 

S ion of zinc, the hardness of the 
may be adapted to that of the 
. (‘Eng, Meoh.’) 

Antimony. —(a) Tin is now so 
high in price that we find many brass 
foundries going back to the addition 
of antimony to certain bronze mixtures 
to chttpen them. The practice con¬ 
sists in replacing part of ^e tin in the 
mixture antimony. To he sure, 
spelt^ is also used; but there are 
certain oasw in which a bronze metal 
is derired whioh shall be hard and stiff, 
and yet have a good colouri ihe 
addition of ^ considerable quantity of 

r ter is necessary for aocompliahing 
Bune thing, and tMs alters the 
Dolour too much. 

A favourite mixture used for many ! 


classes of work in which stiffness and 
colour are required is the follo'wing : 
Copper 88 per cent, or 10 lb., 2 dno 
5’50 per cent, or 10 oz., tin 2*75 per 
cent, or 5 oz., lead 2*26 per cent, or 
4 oz., antimony 1 * 50 per cent, or 3 oz. 
While we are not in favour of adding 
antimony to bronze mixtures, as it pro¬ 
duces red-shortness, there are, perhaps, 
many ornamental castings such as 
buckles or similar cheap work in which 
an “Oreide" colour is desired, and the 
price of whioh will not afford the use 
of much tin. We advise those who 
are not acquainted with these mixtures 
to tiy them on a small scale before 
going ahead, as it may not suit their 
case. Do not use for any work-re¬ 
quiring much strength. (‘ The Brass 


(5) Antimony imparts a peculiar 
beautiful red colour to copper, vary¬ 
ing from rose-red in a little copper and 
much antimony, to crimson or violet 
when equal parts of these metals are 
melted toge^er. 

Babbitt’s Attrition lletal.— 

Melt separately 4 lb. of copper, 12 lb. 
best quality tin, 8 lb. r^lus of anti¬ 
mony, and 12 lb, more of tin while 
the composition is in a melted state. 
Pour the antimony into the tin, then 
mix with the copper away from the 
fire in a separate pot. 

In melting the compoeition, it is 
better to keep a smau quantity of 
powdered charcoal on the surface of 
the metal. The above composition is 
called ** hardening.” For lining-metal, 
take 1 lb. of hardening and melt it 
with 2 lb. of tin, whioh produces the 
lining-metal for use. Ibus the pro¬ 
portions for lining-metal are, 4 lb. of 
copper, 8 lb, of r^^us of antimony, 
aiff 96 lb. of tin. 

Bearing Brasses ^ould have s 
special composition, much harder than 
oonunon brass ; the following propor¬ 
tions are found to serve the purpose 
well: Copped* 80 to 82 per cent,, tin 
10 to 14i, zino 2 to 4. Some use thw 
formula: Goppw 84, tin 12, «nd rfon 4, 
A cheaper bearing tnass is Trmdft from 
coppo* 51 per cent., tin 8, hard senp 
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41 per cent. To some extent the 
mixtures just described are being dis* 

C ’ Bed in favour of certain propriety 
nzes and by anti*fricUon white 
metals ; but there is always occasion 
for the izse of this formula on standard , 
work. 

Bell-Metal. —An alloy of copper 
and tin in proportions varying from 3 
to 5 parts of copper to 1 of tin. It is 
of a yellowish-grey colour, hard, brittle, 
and sonorous, and exhibits ahne-grained 
fracture. Cooled suddenly from a red 
heat, it becomes soft, but regains its 
hardness after being re-heated and 
cooled very slowly. Small house-bells 
are usually made of an alloy of 2 parts 
of copper with 1 of tin; but for larger 
bells a higher proportion of copper is j 
needed. | 

The larger the proportion of copper 
in the alloy, the deeper and graver is 
the tone of the bells formed from it. 
The addition of tin, iron, or zinc causes 
them to give out a sharper tone. Where 
the quality of the tone is the chief 
object sought after, care must be taken 
to employ only commercially pure 
copper. The presence of lead, even 
in very small quantities, prejudUcially 
affects the sonorousness of the alloy. 

The composition of some varieties of 
bell-metal is shown below r— 

(1) Copper, 39 parts ; tin 11. This 
is the most sonorous of all the alloys 
of copper and zinc. 

(2) Copper, 77 parts ; tin, 21; anti¬ 
mony, 2. Paler and inferior to the 
above. (‘Founders’ Standard.’) 

(3) Copper, 4 parts ; tin, 1, Very i 
deep-toned and sonorous. 

(4) Copper, 8 ports; tm, 1. Used 
for <^urcn and other bells. 

(5) Copper, 17 parts ; tin. 8. Best 
proportions for house-bells, hand-bells, 
etc. 

(6) Copper, 72 parts; tin, 26^; iron, 
?*;. Used by the Paris houses for the 
bells of sniiUl clocks. 

(7) Oop^, 8 lb.; nickel, 1 lb.; 
Dkrited and cooled; add 1 lb. zinc and 
} 0 ^. aluminium; melt and cool; melt 
BjiffTi) and add oz. mercury and 6 lb. 
E^t^ coi^)er. Said not to tarnish 


nor crack, and to be lighter in weight 
and pve better sound. 

Bumuth Bronze.—A metallic 
alloy, which the inventor calls bismuth 
bronze, was introduced Webster, as 
specially suitable for use in sea-waW, 
for telegraph and music wires, and for 
domestic articles. The composition 
variee slightly with the purpose for 
which the bronze is to be used, but in 
all cases the proportion of bismuth is 
very small. For a hard alloy, he takes 
1 jWt bismuth and 16 of tin, and 
having melted them, mixes them 
thoroughly as a separate or preliminary 
alloy. For a hard bismuth bronze he 
then t^ea 69 parte copper, 21 spelter, 
9 nickel, and 1 of the bismuth tin 
alloy. The metals are melted in a 
furnace or crucible, thoroughly mixed, 
and run into moulds for future use. 
This bronze is hard, tough, and sonor- 
ons ; it may be used in the manufac¬ 
ture of screw-propeller blades, shafts, 
tubes and other appliances employed 
partially or const^tly in sea-water, 
being specially suited to withstand the 
dffltructive action of salt-water. In 
consequence of its toughness it is well 
suited for telegraph wires and other 
purposes where much strrin has to be 
Mme. From its sonorous quality, it 
is wall adapted for piano and other 
music wires. For domestic utensils, 
and other articles generally exposed to 
atmospheric influence, the composition 
is 1 part bismuth, 1 aluminium, and 
15 tin, melted ti^ether to form the 
separate or preliminary alloy, which is 
added in the proportion of 1 per cant, 
to the above described alloy of copper, 
spelter, and nickel. The resulting 
bronze forma a durable, bright, wd 
hard alloy suited for the manufsteture 
of spoons, forks, knives, dish-covers, 
kettlea, t^-pota, jugs, and numerQus 
other utensils. These alloys are said 
to resist oxidation, to polish well and 
easily, and to keep their^ccdour welff 

Bra4lB.—(a) Brass is perhaps t^ 
most usefulond important alloy known. 
Its oomposffton varies widely vdth the 
uses for which it is intend^, but its 
i constituentBareoopperaodzino, usual- 
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lyin the proportions of nearly two parts 
of the former to one part of the latter. 
Brass may also contain small quantities 
of tin and lead. The qualities which 
render this alloy so valuable may be 
briefly enumerated as follows : It is 
harder than copper, and consequently 
better able to resist wear and tear. It 
is very malleable and ductile, and 
therefore admits of being either rolled 
into thin sheets, shaped wjth the 
hammer, drawn into fine wire, or 
raised ly stamping into objects of 
various forma. It is readily fusible, 
and therefore easily cast at a lower 
temperature than copper. It resists 
the influences of the atmosphere better 
than copper, although, if unprotected 
by lai^uer or vanA, it rapidly tar¬ 
nishes and blackens on exposure to the 
air. Finally, brass has a fine yellow 
colour, and is capable of receiving a 
beautiful polish. 

The malleability of brass varies with 
its composition and with its tempera¬ 
ture ; it is also afieoted, to a sensible 
degree, by the presence, even in min¬ 
ute quantities, of certain other metals. 
Some varieties of brass are malleable 
only when cold, others only when hot, 
and others, again, are never malleable. 
At a temperature just below its fusing- 
point, brass, like copper, is brittle, and 
may he powdered in a mortar. Alloys 
of copper and zinc present a great 
variety of colour, ranging between the 
reddish hue of the former and the 
bluish-white of the latter ; the transi¬ 
tion is gradual, and passes through aU 
the intermediate stages of ywow. 
The table given on p. 65 repr^ents the 
intensity of colour, harness, and 
fusibUity possessed by these different 
alloys. 

Brass which is required for rolling 
into sheets should contain no anti¬ 
mony, aa this metal renders the alloy 
very brittle, and extremely liable to 
mik. That which has to be turned 
oqBtalns invariably a small proportion 
v|ead, usually about 2 per cent.; this 
made when the crucible 
the fused metals is taken 
the fumaoe. The following is 


I an analysis of a brass which is well 
adajfied for this purpose : Copper 
65*8; zinc, 31*8; lead, 2*15; tixf; 
0*25. The presence of tin was be¬ 
lieved to be accidental. Brass required 
for engraving upon should always con- 
. tain a little tin, in order to render it 
Bufiloiently firm. Brass laminates well 
in the rolling mill cold, as long as it 
is kept sufficiently soft; but as by 
lamination the metal hardens and b^ 
comes brittle, it is necessary to restore 
its tenacity by annealing in an oven or 
reverberatory furnace. The same pro¬ 
cess of annealing is necessary in the 
manufacture of brass wire, which is 
obtained by drawing it through holes 
in steel plates, polished carefully and 
adjusted in series, graduated in size, 
so as not to diminish too rapidly, and 
thus render it necessary to employ so 
much power for drawing, as would 
cause the breaking of the wire. Brass 
is not usually so prepared as to admit 
of its being hammer^ out, as is done 
in tlie manufacture of copper utensils ; 
but a brass-foil or Dutch metal, of the 
colour and approaching the thinness of 
gold-leaf, is manufactured beatmg 
out thin sheets of brass with hammers 
worked by water-power, making 300 or 
400 strokes per minute. 

The ooppw is first placed in the 
crudble, and the zinc is added to it 
bit by bit with much caution, as soon 
as the former metal is in a state of 
incipient fusion. The ingots of copper 
shoitid be heated to r^ess before 
being put into the crucible. When 
the nAure is well fused tc^ether, the 
cmders are removed, and it is poured, 
if required for casting, into sand- 
moulds ; if, on the contrary, it is to be 
used for rolling, it is cooled in close 
iron ingot-moulds, previously heated, 
oiled, and dusted li^tly over in the. 
interior with powda^ charcoal. A 
loss of zinc invariably occurs by vda- 
tilisation, which is always taken intoT 
consideration when weighing out the 
metal. 

(h) The folldWiM formulas show the 
oomposition of dmerent varietiee of 
bnss,, 
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For hitton hroBSi alloy of 8 pirts 
of copper and 5 of zinc is comn^nly 
lAed. An alloy paler in colour, and 
used for the common buttons, consists 
of 25 of copper, 20 of zinc, 3 of lead, 
and 2 of tin. 

Fat fine Jras*, an alloy of 2 parts of 
copper with 1 of 2 dDC is the correct 
proportion ; the metals are melted 
separately, poured suddenly together, 
and united by vigorous stirring. By 
raising the proportion of copper to 7 
parts of copper and 3 of zinc, a bright^ 
yellow and malleable alloy is obtained; 
4 of copper and 1 of zinc yields a metal 
of darker colour than the last. 

Brass for fine is an alloy of 

62 parts of copper, 35 of zinc, 2 of 
lead, and 1 of tin ; this is rather pale 
and brittle. An alloy used for the 
same purpose, and of a deep, rich 
colour, consists of 90 copper, 7 zinc, 
2 tin, 1 lead. 

For gUdi^y good proportions are : 
64 parts copper, 82 zinc, 3 lead, 1 tin. 

For maUeable brassj good propir- 
tions are: 33 parts copper, 26 sdno, 
or, 3 copper and 2 zinc. These are 
malleable when hot. 

For solderingy an alloy of 12 parts 
fine hrase, 6 zinc, 1 tin, melted to¬ 
gether, is most commonly employed. 

For turning, the proportions are; 
98 parts fine brass, 2 lead, bothm^ted 
together; or, 65 copper, 33 zinc, 2 
le^. 

For wVtf, an alloy of 72 parts copper, 
26 zinc, is commonly used ; this alloy 
must be afterwards harden^ by tem¬ 
pering. 

(o) The best plan of making hrass is, 
to melt the copper in a black-lead 
crucible first, diy the zinc as much 
as possible, and immerse the whole of 
the zino into the copper when the 
latter is not hotter thm barely to con¬ 
tinue fluid. Drop a piece of borax the 
size of a walnut into the pot. When 
the surface of the hot metal is kept 
covered by fine charcoal, or by borax, 
it is jprevented from burning, and the 
smallest loss of zinc Is sufft^ed. 

The melting t^ether of tin and 
copper is less difiwult ♦Lan that of 


zinc and copper, because tin is not so 
liable to evaporate as zinc, and little 
metal is lost. The appearance of the 
alloy may be improved by covering the 
melted metal with about 1 per cent, 
of dried potash ; or, better still, a 
mixture of potash and soda, llus 
flux has a remarkable influence on the 
colour, and particularly on the tenacity 
of the alloy. The former becomes 
more re^, and the latter stronger. 
The scum forming on the surface by 
this addition ought to be remov^ 
before the metal is cast. Tin and 
copper are liable to separation in cool¬ 
ing : this can be prevented, at least 
partly, by turning the mould contain¬ 
ing the fluid metal, and keeping it in 
motion until it is chilled. 

Ordinary hrass for castings : 20 
copper, 2^ tin, 1^ zinc. 

Hard l^ss for castings : 25 copper, 
4^ tin, 2 zinc. 

Red brass for fine (Mstings : 24 
copper, 5 zino, 1 bismuth ; add the 
bismuth last brfore pouring o£F. 

Red hrass for turning : (a) 24 copper, 

5 zinc, ^ lead ; add the lead last beiore 
pouring off. (6) 32 copper, 10 zinc, 
1 lead, (c) 160 lb. coppw, 60 lb. zinc, 
10 lb. lead, 44 oz, antimony. 

Rolled brass : 82 copper, 10 zinc, 
Ij^ tin. 

Yellow 6ras«: (a) 70 copper, 80 
zinc. (5) 20 lb. copper, 10 lb. zmc, 1 to 

6 oz. lead added jurt before pouring. 

Britannia Metal.— 

Good : 150 tin, 10 antimony, 8 
copper. 

Second : 140 tin, 9 wtimony, S 
copper. 

Casting : (a) 210 tin, 12 antimony, 
4 copper. (5) 100 tin, 5 antimony, 5 
hardening. (See below.) 

Bandies : 140 tin, 5 antimony, 2 
copper. 

Lamps : 300 tin, 15 antimony, 4 
copper. 

Registers', 100 tin, 8 antimony, 6 
hardening. 

Spinning : 100 tin, 4 antimony, 4 
hardening. 

^ooons : 100 tin, 10 antimony, 5 
haruening. 
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SpouU : 140 tin, 6 antimouy, 3 
copper. 

Hwrdcnvng : 2 copper, 1 tin. 

Bronze.— This %lIoy has been 
known and employed since very re¬ 
mote ages. It was used exclusively 
by the ancients for making swords 
and other sharp instruments, for coin¬ 
age, statues, and many other useful 
and ornamental purposes. It is com¬ 
posed of copper and tin, sometimes 
with the addition of a little zinc and 
lead. Great variations are made in 
the proportions of the two chief con¬ 
stituents, according to the nature of 
the application for which it is destined. 
For statuary, the proportions used by 
the Brothers Keller, the most noted 
bronze-founders of modem times, were 
copper, 91*40 ; zinc, 6*63 ; tin, 1*70 ; 
and le^, 1*37. The bronze coinage 
of this country contains 96 parts cop¬ 
per, 4 of tin, and 1 of zinc. The 
addition of a little zinc to the alloy is 
an advantage, but too much diminishes 
its tenacity; lead is objectionable, 
owi^ to its tendency to sink after 
casting, thus destroying the homo¬ 
geneity of the alloy. The metals 
should be melted rapidly to prevent 
loss of metal by oxidation, and the 
melted mass should be covered with a 
layer of charcoal, and kept oonstantly 
stirred. The <^>eration is generally 
carried on in refractory crucibles, 
heated in a reverbemtory furnace of 
suitable form. The cooling in the 
moulds must be as rapid as possible, 
in order to prevent the separation of 
the metals. 

The comp{»ition of different kinds 
of bronze is shown below :— 

For edge-tools : 100 parts copper, 
14 tin ; when properly tempered, this 
allqy is capable of taking nearly as fine 
an edge as steel. 

For gildimg : (1) copper, 82 parts ; 
BinG, 18 ; tin, 3 ;iead, 1}; (2) copper, 
83; sane, 17; tin, 2; lead, 1; (3) 
coppery 70; zinc, 26; tin, 2; lead, 3. 
KoS. 2 and 3 represent extremes. 

' : (1) copper, 89 parts ; 

nno, 8; this allqy t^ea a 
«fharp impression by stamping; (2) 


Metal, Chinese Silver, 

(Chaudet) copper, 95 parts; tin, 4 
or 6, 

For mortars: copper, 93 parte; 
lead, 5 ; tin, 2. 

Ornaments, —(a) Copper, 82 parts ; 
tin, 3 parts ; zinc, 18 ports ; and lead, 

2 parts. 

(6) Copper, 83 parts ; zinc, 17 parts; 
tin, 1 part; lead, ^ part. 

^ For statuary : (1) copper, 88 parte ; 
tin, 9 ; zinc, 2; lead, 1; (2) copper, 
82J ; zinc, lOJ; tin, 5 ; lead, 2 ; nearly 
the proportions of the celebrated statue 
of Louis XV. ; (3) copper, 90 ; tin, 9 ; 
lead, 1 ; (4) copper, 91 ; tin, 9 ; (6) 
copper, 91*4; zinc, 5*6; tin, 1*6; 
le^, 1*4; (6) copper, 89*35; tin, 
10*05 ; zinc, 0*6 ; lead, 0*1. 

Bullet metal.—98 lead to 2 ar¬ 
senic. For round shot the fused metal 
is dropped from a high elevation in a 
shot tower into a b^n.of water ; or 
thrown down a stack of Kmited height, 
in which a strong draught of air is pro¬ 
duced by a blast machine. 

Chinese Silver. — 65 * 2 parts 
copper, 19*6zinc, 13nickel, 2‘6Bilver, 
and 12 cobalt of iron. 

Cock Uetal.— Copper, 20 lb. ; 
lead, 8 lb. ; lithaige, 1 oz.; antimony, 
8 oz. 

Cymbals, and Tam¬ 

tams.—(a) 100 parte of copper with 
about 25 of tin. To give this compound 
the sonorous property in the highest 
degree, the piece should he ignited 
aft^ it is cast, and then plunged 
immediately into cold water. 

(5) 80 parte of copper and 20 of 
tin, hammered out with frequent an¬ 
nealing. 

(o) An alloy of 78 of copper and 22 
of t^ answers better, and can be rolled 
out. 

Fusible Alloys.—Several alloys 
having very low malting-pointe are 
used for purposes where great soft¬ 
ness is requii^. They are chiefly as 
follows : (1) 8 parte bismuth, 6 IsM, 

3 tin, melt^ together; melting-pdint. 
202® F. (94*6° C.). (2) 2lS*tiUB- 
muth, 6 lead, 3 tin; melts m boiling 
water. (3) 6 parts bismuth, 3 lead, 
2 tin ; melts at 197° F. (92® (J,). (4) 
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15 parts bismuth, 8 lead, 4 tin, 8 cad« I fragments of hot zinc being afterwards 


mium ; known as “ Wood's pat^t" ; 
kas a brilliant metallic lustre, does not 
tarnish readily, and melts between 150° 
and 160° F. (66^° to 71° C.). (5) 
5 volumes each of bismuth, le^, and 
tin, with 4 of cadmium, form an alloy 
which is quite liquidat 150° F. (66^° C.), 
(6) 4 volumes each of bismuth, lead, 
and tin, with 3 of cadmium, fuses at 
153J°F.(67i°C.). (7) 2 volumes each 
of bismuth, lead, and tin, with 1 of cad¬ 
mium, or 1 volume of each of the four 
metals, fuses at 165J° F. (68i° C.). 
(8) 1 part tin, 1 lead, 2 bismuth ; melts 
at 200° F. (93-6° C.). (9) 16 parts 
bismuth, 8 lead, 4 tin, 2 cadmium; 

melt8belowl40°F.(60°C.). N.B.^ 

All the alloys contai^g Cfi^mium are 
liable to undergo rapid oxidation in 
contact with water. 

“Fusible Plug” Alloys.- 
Kraft’s alloy : melting point, 219° F, 
(104° G.); contains 6 bismuth, 2 lead, 
1 tin. 

Homberg’s alloy: melting point, 
251^° F. (122° C.) \ contains 3 bis¬ 
muth, 8 le^, 3 tin. 

Rose’s alloy : melting point, 199° F, 
(93° G.) ; contains 2 b^muth, 2 lead, 
and 2 tin. 

German Silver.—This alloy is 
much used as a substitute for silver; 
it is coursed of copper, zinc, and 
nickel. The proportions the three 
metals are vanoua. When intended as 
a substitute for silver, they are 50 parts 
copper, 25 zinc, and 26 nickel; castmgs, 
such as candlesticks, etc., are made of 
an alk^ containing 60 peris of copper, 
and 20 of ^h of the other two con¬ 
stituents, ^terman silver is harderthan 
silver, and susceptible of a high polish. 
It w of a greyish-white colour ; fuses at 
a bright-red heat, the zinc bdng vola¬ 
tilised in the open air. The three 
metals, in a state of division and inti- 
noately nmed, may be melted together 
in a crucible, having copper at the top 
and bottom. The whole is covered with 
a coating of fine charcoal, and strongly 
heated in an air fumaocHwith a strong 
draught. Or the copper and nickm 
may be first melted in the oruoible, 


added. To aid the fusion of the nickel, 
the mixture ^ould be well stirred. 

is sometimes added, also iron, for 
the purpose of'whitening the alloy. 

Actu^ analyses of various kinds of 
German silver (including Argentan, 
Maillechort and Fackfong) slmw the 
following proportions:— 

(a) Cbpper, 50 parts; nickel, 20; 
zinc, 30 ; very malleable, and tcAes a 
liigh polish. 

(5) Copper, 50 parts ; nickel, 26 ; 
zinc, 24 ; go<^ imitation of silver. 

(c) Copper, 41 parts ; nickel, 18; 
zinc, 41; rather brittle. 

(cQ Copper, 50 parte ; nickel, 25; 
zinc, 25; gc^ imitation of silver; 
white wd malleable. 

(c) Copper, 60 parts; nickel, 26; 
zinc, 20 ; for rolling and wire ; very 
tough and malleable. 

(/) Copper, 40J parts ; nickel, 3U ; 
iron, 2^ ; zinc, 25j^; made from Hm- 
buighausen ore ; equal to best Chinese 
sample. 

(g) Equal parte of copper and nickel; 
recommend^ by P4louze as being su¬ 
perior to any alloys containing zino. 

(^) Copper, 55 parts ; nickel, 24; 
zinc, 16 ; tin, 8 ; iron, 2; white metal 
spoon, sold as German pbte. 

(0 10 parts copper shavings and 4 
partsarseuicin alWnatelayers, covered 
with salt, make a white alloy almost 
resembling silver. 

{h) Copper, 50 lb.; zinc, 25 lb.; 
nickel, 25 lb. 

(0 Copper, 50 lb.; zino, 20 lb. ; 
nickel (l^t pulverised), 10 lb. 

(m) Copp^, 60 lb. ; zmc, 20 lb.; 
nickel, 25 lb. Used for spoona, forks, 
and table ware. 

(n) Frick’s. 53'89 parts oopper, 
17>4 nickel, 13 zinc. 

(o) Copper, 60 lb. ; zinc, 20 lb.; 
nv^el, 20 lb.lead, 3 lb.; iron (that 
of tin plate bring brat), 2 lb. 

(p) in melting the a^oy for Gennan 
silver, it is difficult to combine a 
definite proportion of zino with the 
oompound of nickel and oopper pre¬ 
viously prepared. In fusing the three 
metals together there is always a loss 
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of 9 ine by volatilisation, which may be 
lesset^ fiy placing it beneath the 
coppd in the orucibln. The best 
m^od is to mix the copper and nickel, 
be# in 'grains first, place them, thus 
the crucible, when melted 
add the einc and ^ piece of borax the 
sise^f a walnut. I^e zinc will grad¬ 
ually dissolve in the fluid copper, and 
the heat may be raised as their fluid¬ 
ity increases. In this^ instance, as in 
all others of forming alloys, it is pro¬ 
fitable to mix the oJ^es of tlie various 
metals together, and reduce them 
uflder the protection of a suitable flux. > 
The metal nickel can be produced ; 
.only fronl pure oxide of nickel; and, 
as purity of the alloy is essential to 
good quality^ the common commercial 
zinc is not suffioieutly pure for form¬ 
ing aigentan. Copper cannot well be 
• used in the form of oxide, but grain I 
copper or wire-scraps will serve equally [ 

Gtold, Artificial.— (a) Pure cop¬ 
per, 100 parts ; zinc or preferably tin, 
17 parts; magnesia, 6 parts; sal- 
ammoniac, 3 ‘ 6 parts ; quicklime, 1 ‘ 8 
put; tartar, 9 parts. The copper is 
first melted; the magnesia, sal-am¬ 
moniac, lime, and tutar are then 
added, separately and d^pr^, in 
the form ot powder ; the whole is now 
fariakly stiired for about half an hour, 
so as to i pbr thoroughly, and then the 
zino is added in smidi grains 'bf throw¬ 
ing It on the surface and stirring till it 
is entiroly fused; the crucible is then 
covered, and the fusion is maintained 
^or about 8fl minutes. The sur&ce is 
then skimmed and the alloy is ready 
for casting. It baa a fino grain, is 
malleable, andl^es a splendid polish. 
Does not corrode readily, and tor 
many purposes is an excellent subsU- 
tute for gold. When tarnished, its 
brilliancy can be restored by a little 
addulat^ water. 


(6) Copper, 16 -parts; platinum, 7 
^^a^; zinc, 1 part; fus^ together. 

. This ail(^ resembles gold of 16 carats 
/fioftorl, and win resist the action of 
a^ unless v^ oonoentmted 
’^^mling. 


(c) Platinum, 16 parts; copper, 7 
part^ ; zino, 1 part; put in a crucible, 
cover with charcoal powder, and mete 
into a mass. 

Ghin-Metal.—(a) This is also an 
alloy of copper and tin, in the propor¬ 
tions of 8 or 9 parts of the former to 1 
of the latter. It is a very tenacious 
metal, easily forged, and possesses a 
considerable amount of resistance ; it 
is the metal of which large guns were 
formerly oast, whence the name. In 
order to make a perfectly uniform alloy, 
the melted metals should be cooled in 
the moulds as rapidly as possible. 
Gun-metal of the above composition 
hu a specific gravity of 8'462 ; the 
weight of a cub. in. is 0*304 lb,, and 
its tensile strength 15'2 tons to the 
sq. in. 

The composition employed by the 
Kellers is—100 of copper, 9 of tin, 
and 6 of zinc. Fesquet states the 
^portions .adopted by the chief 
European armouries as follows :— 

Copper. Tin. 

England , . . 100 12*5 

„ ... 90 10 

„ ... 88-92 12-8 

■ Austria, Bavaria, 1 

PniB^, Russia, > 100 10 

Saxony. 1 

Spain .... 100 11 

(5) Brass, 112 lb.; zinc, 14 lb. *, 
tin, 7 lb. 

!biozidi«al>l6 AUoyi.—A new 
alloy, which resembles silver, and is 
very ductile and malleable, is com¬ 
posed of 65 parts iron, 23 of nickel, 4 of 
tungsten, 5 of aluminium, and 5 oi 
copper. The iron and the tungsten 
are melted together and then granu¬ 
lated, and the water into which the 
mixture is poured for Uus purpose 
must contain 1 lb. of sl^ed Hfoe, aad 
the same quantity of potash, to eveiy 
g^on. '1^ product fonn^ by 
funon of the nickel, the Cqpper, add 
the aluminium is also granulate in 
water containing the same proportion 
of lime and potash; and during the 
melting, the metals in the 2 on^les 
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must be kept covered with a flux made 
of 2 parts borax and 2 of aaltpetit. A 
fiece of soda or potash weighing about 
5^ whole mass, is put into the 
crucible containing the copper^ nickel, 
and aluminium, in order to prevent the 
oxidation pf the last-named metal; 
and to prevent the same action taking 
place with the copper a small piece of 
charcoal is added. It is advisable 
before the operation of granulation, to 
well stir the contents of the 2 cruci¬ 
bles. The granulated metals are 
dried, melted in the proportion given 
above, well shaken, and then run into 
bars. The metal is called “ aideraph- 
thite,” Another formula for its 
preparation is: 66 parts iron, 23 nickel, 
6 copper, and 4 tungsten. 

Lemarquand’s inoxidisable allo 7 
contains 760 copper, 140 nickel, 20 
black oxide of cobalt, 18 rod tin, 72 
pure zinc. 

Marlie's consists of 10 parts of iron, 
35 nickel, 25 brass, 20 tin, 10 zinc, 
plunged while hot into a mixture of 
30 parts sulphuric acid, 10 nitric acid, 
6 hydrochloric acid, 25 water. 

topresgions.—Lead, 8 lb.; tin, 
2 lb.; bismuth, 5 lb, 

Iridio-Platinum. —Platinum is 
capable of bemg united to moat other 
metals, the alloys being as a rule more 
fusible than platinum itself. It occurs 
in nature in combination with 4 rare 
metal called iridivm^ with which it is 
often alloyed; the resulting metal is 
called and though still 

malleable is muder than platinum, and 
unattacked aqua regia, it is also 
muoh lees readily fusible than platinum 
itself. Silver is hardened, Wt ren¬ 
dered brittle, by being alloyed with 
very small quantities of platinum. 

Iron^ Alloys.—All substanoes 
■Mded to iron, according to Slirk, make 
it more fusible, Lead added in arnaH 
quantity makes iron soft uid tough, 
but in excess renders it ** extreme 
cold-short.*' Copper inducesextreme 
rrf-ahort *-ness, and over 1 per cent, 
will make the iron “olid-short,’* but 
quantities incresuse the strength 
of iron when oold. Arsenic imparts h 


silvery whiteness, but renders theiron 
brittle. Tin also whitens Iron, And in 
about equal TOoportions makes it as 
hard as steel, Hbiit the alloy cannot be 
forged. The chromipm alloy,oft^n 
is as hard as bort, but difficult toisiake. 
Tungsten steel, oontaining d to 8 per 
cent, of the former meW, is exces¬ 
sively hard and tough, but requires 
much care in manuf^ture. Silver 
renders iron hard, brittle, and very 
liable to corrosion. Gold produces 
toughness, and a yellow colour ; Hhia 
alloy is used for small iron* castings. 
Carbon increases the fusibility; 1 to 2 
per cent, makes hard cast iron,'5 to 6 
foundry iron, leas thftn 1 per cent, 
renders the iron very hard and brittle, 
and over 6 per cent, causes extreme 
brittleness. Sulphurmuses iron to be 
both hard and brittle, when either hot, 
or cold, and it makes molten .hph 
‘ ‘short-lived ”; fuel containing sulphur 
should not be used for mriting iron in 
contact with the fuel. Phosphorus is 
very injurious to iron ; J per cent, will 
cause iron to be very and little 
when cold, but it imparts a brilliant 
and white colour to iron more perfectly 
than any other metal. Sihoon makes 
iron brittle and hard ; it has a aimOftr 
effect to phosphorus, but it is not so 
injurious. All cast iron contains more* 
or leM carbon, sulphur, phosphorus, 
and silicon, and, as these substances 
predominate, they form bard or soft, 
strong or Wttle irons; and as all 
anthracite coal and coke contain more or 
less of these substances, anthracite or 
coke iron is less pure and more variable 
than oharcoal iron, and, on account of 
the uncertain amount of these impuri¬ 
ties contained in cast* iron, it is veiy 
difficult to make an alloy of iron and 
other metals with any oertaioty as to 
the result: for this reason^ alloyed iron 
is very little used. 

Faraday and Stodart made a niokel- 
iron alloy hyaddii^-3 per cent, of nickel 
to a good iron, and exposing in a oruoi- 
Ide toahigh temperature during several 
hours. The metals were melted ;>and 
on examining the button, the niokel 

was found oombined with the iron; The 
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alloy appeared to be ae malleable and 
easily worked as pure iron ; its colour 
was tolerably white when polished; the 
specific gravity was 7 *804. On melting 
horse-shoe nails with 10 per cent, of 
nickel, the metals were found perfect^ 
combined but the alloy was leas mal' 
leable, and easily broken under the 
hammer. Polished it had a yellow 
tinge; its specific gravity was 7*849. 
Thw 'alloy was affected very slightly 
by humidity, compared to what would 
have happen^ had the iron been pure. 
According to Berthier, the alloy, cod> 
aisting of^ 

&on . . 0*917 12 at. 
Nickel . . 0*083 1 „ 


which is obtained by reducing a mix¬ 
ture of the 2 oxides m a crucible lined 
with charcoal, is semi-ductile, very 
tenacious, ^d-has agranular fracture, 
slightly l^ellar. 

Iron in all states (malleable, cast, and 
sheet) unites with gold in any propor¬ 
tion % fusion : 8 parts iron and 1 of 
gold enter into fusion together at a 
temperature inferior to that necessary 
for melting iron; equal parts of the 2 
metals give, by fusion, a greyish mass, 
Bomew^t little, and attracted by the 
rn^et; with 6 parts gold and 1 of iron, 
a white alloy is obtawed, which is at¬ 
tracted by the magnet, ductile while 
cold, andLat a moderate heat becomes 
yellow, red, and blue; 9 of iron and 

I of gold form an alloy which resists 
the me, unless previously subjected to 
a red hnt; with 28 of iroQ and 8 of 
golr^ the alloy is as white as puresilver, 
and more yielding tmder the fire and 
hammer than duoule iron. According 
to Hatdiatt, the alloy formed with 

II pcuie n)ld and 1 ^ iron is very 
dw^e, of great resisting power, and 
harder than gold, ^thout any pro- 
nSi^on, it can readily be cut into 

laminated, or struck into 
aOoy is of a pale yel- 
odour, approaching dirty 
*' ItejipeGifio. gravity is 16 * 886, 
ty heat¬ 


ing to the proper point, in a crucible, a 
mixtil're of 100 pai^ iron, 50 of the yel¬ 
low oxide of tungsten, and a sufficienl^ 
quantity of charcoal. After fusion and 
cooling, there is found a perfect button 
of a brownish-white colour, hard, rough 
.to the touch, and of an even fr^ture. 
Hassenfratz obtained an alloy of the 2 
metals, which for^d easily enough, al¬ 
though slightly brittle ; it was ductile, 
cracked in the tempering, and assumed 
in forging a partial fibrous partially 
granular texture. Karsten concludes 
from these experiments, that tungsten 
(in this respect resembling titanium) 
only increases the hardness of iron. 
The alloy, composed of— 

Iron . . . 6‘63 6 at. 

Tungsten . , 0*37 1 ,, 


is, according to Berthier, of a whiter 
grey than iron, shining, hard more 
brittle than ordinary cast-iron, and of 
lamellar structure. 

The union of iron and antimony is 
readily effected ty fusion, and it would 
seem that it may take place in all pro¬ 
portions. These metals have a great 
affinity for each other. Their ^oys 
are much more fusible than iron, and 
are white, hard, and very brittle. Their 

r ific gravity is less than the mean of 
t of the 2 metals. According to 
Thompson, this alloy may be obtained 
by fusing in a crucible 2 parts antimony 
sulphide and 1 of iron. This alloy was 
formerly called martialis, used 

’in medicine for the preparation called 
“Mars’ saffiim," or “aperient anti¬ 
mony.” The magnetic character of 
iron is much more diminished by its 
alloy with antimony than by almost 
any other metal. The iron is also 
rendered harder, much more fusible, 
and brittle, like cast-iron. Antimony, 
in uniting with iron, becomes harder' 
and less fusible. Karsten added to 
cast-iron, after liquefaction, 1 percent. 
of antimony; notwit^tandiqg its vola¬ 
tility, this metal exercised on iron a 
worse influenoi than even tin. The 
iron became very brittle at all temper¬ 
atures. 
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Karsten found that by the addition 
of 15 per cent, of fine silver to ilon 
dicing the refinery operation, the quali¬ 
ty of the iron was sensibly deteriorated: 
it did not forge well, became scaly, the 
bars presented cracks at the edges, and 
otlierwise resembled hot-short iron. 
Analyses showed that it contained 
O’034 per cent, of silver. It yould 
appear, therefore, tliat silver has the 
same influence as sulphur upon iron, 
although in a less marked degree. 

Iron and arsenic may l)e combined 
by fusion in any proportion. "V^en 
the amount of arsenic is large, the 
magnetic character of the iron disap¬ 
pears. The alloy of these metals is 
more or less white, liard, brittle, and 
fusible, according to the amount of 
arsenic. It is crystallisable, its frac¬ 
ture more dense, and the texture closer 
tlian tliat of iron ; according to Achard 
sinnlar to tlmt of steel. Cadet asserte 
that this alloy will receive a brilliant 
polish, and that articles of jewellery 
are made from it. 

Ironhasa greataffinity for chromium, 
and the 2 metals form alloys in all pro¬ 
portions. These compounds are gene¬ 
rally hard, brittle, crystalline, of a 
P’eyer white than iron, of considerable 
lustre, less fusible, much less magnetic, 
and very much less soluble in adds 
than iron j the characters are the mard 
prominent in proportion to the amount 
of chromium. 

The alloy, composed of— 

Iron . . 698-00 0-83 fiat. 
Chromium 351-82 0-17 1 


w nearly of a silver white, with a 
not easOy yielding to 
• brittle. Merimde, 

witOi the aid of a cutler, tried 2 differ¬ 
ent alloys prepared ly Berthier, the 
[One conteming 0-010 chromium, the 
^thOT 0-015. Both forged extremely 
^eu; the former indeed appeared 
more easy to forge than pure cast-steel, 
piadw were made out of them for a 
razor, and both*vere found. 
^ bo m ezoeUent quality, their edges 
pemg hard and laating. But the 


remarkable characteristic was the 
readiness with which this alloy re¬ 
ceived a beautiful damascening when 
rubbed with sulphuric acid. This da¬ 
mascening presented an agreeable 
v^ety of veins of a very brilliant 
silver-white, much resembling that 
which is obtained from steel alloyed 
with silver. The white parts, accord¬ 
ing to Berthier, are probably pure 
cl^mium, upon which the strongest 
acids have scarcely any action. In the 
Chrome Steel Works of Brooklyn, the 
chrome-iron ore is ground fine, and 
reduced with powdered charcoal in 
crucibles. The resulting mass is care¬ 
fully weighed, ground, mixed with 
Swedish or wreught-iron and melted 
in crucibles in charges of 75 lb. In 
24 hours, the contents of 6 crucibles 
can be melted. The hardness of the 
resulting steel depends on the amount 
of chromium contained, which may 
vary from 0-25 to 2 per cent. 

Copper, according to Karsten, may 
combine with any proportion of iron, 
augmenting its tenacity and harness, 
^mann, for this reason, thinks that 
it would make, with raw cast-iron, an 
excellent alloy for anchors, mortara, 
anvils, cylinders, etc. 200 parte grey 
cast-iron, and 10 of red copper in thin 
shavings, immersed in lineeedtoil, and 
Bubmitt^, with the addition of char¬ 
coal, to a very hot forge fire during 26 
minutes, field, aocmximg to^Rin- 
maan, a homogeneous metedlic button, 
oemposed of 104 iron, 6 copper. This 
alloy is very hard; its density is 7 * 467 
His experiments show that 200 parte 
copper and lO^f grey cast-iron, treated 
in the some way, yidd a homogeneous 
button very ductile when cold. With 
16 of copper and 1 of ranw cast-iron, he 
obt^ed a ductile alloy ihat was mag¬ 
netic, and resisted the file l^ter than 
pure copper; the surface Nocture 
were of a fine red colour. Stnally, 8 
of copper, and 1 to, 4 of iron, gm 
allots which are harder.than the pre- 
ce^, but not peroftptlbly mota 
bnttle nor less coloured tbanooppa-. 
According to LaToiaier, iron oanteiming 

Conner nasHMCM 
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Bkny other, and becomes brittle only 
in the stages between a brown-red and 
deep-red heat: above or below tliis 
temperature it can readily be forged. 
Berber affirms, in like manner, that 
iron containing copper possesses great 
tenacity when cold, but that it is 
brittle when hot, and can be forged 
only when above a reddish-white heat 
or below a cherry-red heat. It is 
probable, he says, that a huge propor¬ 
tion of copper, 1 percent, for example, 
would give the oast-iron additional te¬ 
nacity, and make it better fitted to be 
employed in castings. 

According to Dumas, tin enters into 
alloy with iron in all proportions. 
Heated to a high temperature, they 
melt; but at a moderaterheat, separa¬ 
tion takes place—a species of liquation. 
At first a quantity of pure tin, more 
or less considerable, is melted; then 
tin alloyed with iron ; and there finally 
remains a less fusible alloy, consisting 
of tin and iron in other proportions, 
the iron predominatii^. Berthier 
states that a veiy small quantity of 
iron is sufficient to diminish the malle¬ 
ability of tin, blemish its white colour, 
and render it hard. The 2 metals 
enter into direct alloy when their 
oxides are heated with either charcoal 
or black flux. The alloy, composed 
of—' 

Tin ... 0*351 lat, 

Iron . . . 0-049 4 „ 

is of a clear iron-grey colour, crystal¬ 
line, and sufficiently brittle to ^ re¬ 
duced with ease to an impalpable pow¬ 
der. ^6 alloy, composed of-— 

Tin . , . . 0-60 

Iron . . . . 0'50 

is of a ^yish-white colour, very 
brittle, with a gramdated fracture. 
Aocotding to Bergmann, Karsten, and 
othera, by melting iron with tin, 2 
distmei and definite aXtoys are always 
)^^b4sined ; the one compo^ of 21 tin 
1 iron; the other of 2 iron and 1 
^ T^ , former is very malleable 
hardi^ than tin, without being so 
; the latter is not very m^e- 


able, and too hard to be pared with the 

knife. 



Japanese Alloys.—-(a) Kaliacher, 

of Berlin, made 

an analysis of four 

Japanese alloys. 

with the following 

results:— 




a 

b 

Copper. , « 

96-77 . 

, 51-10 

Silver . . . 

0*08 , 

, 48-93 

Gold . . . 

4*10 . 

0-12 


e 

d 

Copper. . . 

70-00 . 

76-53 

Lead. . , . 

11-88 . 

12-29 

Zinc . . . 

0-63 . 

0-08 

Tin . . . 

4-38 . 

4-36 

Iron . . . 

0-47 . 

0-33 


The first, which contained much 
gold, had a light-red colour, with a 
bluish-black, lustrous patina on one 
side. The second, winch contained 
silver, had a grey, almost silver-white 
colour, with a slight shade of yellow. 
c and d resembled brass in colour, and 
were, as the figures show, almost 
identical, representing a peculiar kind 
of bronze. Externally the/ were 
exactly alike, except that one had a 
fine crust outmde which gave it a 
duller look than the me& itself. 
They differ from bronze in having so 
much lead in them, and the amount 
o{ zinc is also higher. 

(5) H. Morin published analyses of 
some Chinese and Japanese bronze ex¬ 
hibited at Paris; like eand d above, they 
are distinguish^ by the large percent¬ 
age of lead, which he found to vary 
Iwtween 9'9 and 20'31 per cent., while 
the zinc fluctuated from 0*5 to 6*0 
per cent. To the large amount cf 
lead Morin attributes the black patina 
which mostly characterises these 
bronzes. Oristofle and Bouilhet, on 
the one hand, confirm this view, and, 
on the other, prove that pat^ ci 
different colours ma^ be pix>duoed ly 
chemical means without having re^ 
course to bronze containing a large 
quantity of lead, which, as Morin hun- 
self states, is difficult to use on 
account of ^Its brittleness. Morin’s 
analyses show that in other i^peots 
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the lironaort he examined boar, no I abed 


relation to tlioBC ana]ys«l by Kalis- 
clfer. 

(c) K. Pumpelly published the com¬ 
position of a number of Japanese alloys, 
which showed the greatest conformity 
with the above, especially the two 
first mentioned. A native worker in 
metals allowed Pumpelly a glance into 
the preparation of the metals, which 
b generally kept secret, and he de¬ 
scribed, under the name of shakdo, 
alloys of copper and gold in which the 
quantity of gold varied from 1 to 10 
per cent. They have a blui^-black 
patina, which b produced by boiling 
the metal or the object made of it in 
a solution of copper sulphate, alum, 
and verdigris, which removes some of 
the copper and exposes a thin film of 
gold. The action of light upon thb 
produces the blubh-bk^k colour, the 
intensity of which increases with tfie 
quantity of gold. Thb group can be 
reckon^ with alloy a above. Oin^ 
shi-bui-ahi is an alloy of silver and 
copper, in which the amount of ^ 
silver varies between 30 and 50 per 
cant. When boiled in the above solu¬ 
tion, the alloy acquires a grey colour 
much admired l:^ the Japanese, Alloy 
h belongs to this group. The name of 
hara-haue b given to a sort of bel^- 
metal, oonabting of copper, zinc, tis, 
and le^, and having some resemblance 
to alloys e and d. 

(d) Maumen^ furnbhed analyses of 
Jammese bronzes sent home from 
public monuments, temples, and 
works of art. The alloys are granular 
in texture, and readily take a good 
polish, bringing out the true colour of 
the metd over large surbees. The pre¬ 
dominating tint b purple where much 
mtimony b present, red where iron 
u the chief ingredient. These alloys 
have eviden^ been prepared with 
unrobed xninerab. In Maumen^'s 
opinion they are to be regarded as 
residts of -^e admixture of coi^Mr 
pyrites and antlmonial galana with 
blende. In some, the ^ixddnation 
appears to have been imperfect, as 
shown by the sulphur present in 5 


Copper 

flS-3S 

«<l*01 

««*7« 

92*07 

Pewter, . 

1*91 

7*66 

Z-B6 

1*04 

.Antimony. 

1*61 

0*44 

0*10 


Lead . . 

6*se 

6*33 

3*64 


Zinc . . 

3*36 

3 08 

3471 

2*66 

Iron . . 

0*67 

1*43 

1*07 

3-64 

Manganese 

,, 

Trace. 



Silica . . 

C*10 

0*16 

0*09 

0*04 

Sulplmr , 

,, 

D'3l 



Loea . . 

0*26 

0*74 

0*2l' 

0*66 


100*00 100*00 100*00 100*00 


The Japanese word corr^ponding 
to the Englbh " bronze ” isharahanCf 
which means *' Chinese metal ’* ; 
whereas the brass alloys are called 
Bhin’chu. The spelter used for the 
latter b imported. 

Jewellera' Alloys.—The follow¬ 
ing are summarised from Fesquot 

Algiers metal : (a) 90 tin, 10 anti* 
mony; (6) 94*6 tin, 6 copper, 0*5 
antimony, a b used for spoons and 
I forks, 6 for small hand-bells. 

I Argcntvn : 86*6 tin, 14*5 anti* 
j mony ; suitable for spoons and forks. 

I Ashherry metal : 78 to 82 tin, 18 to 
20 antimony, 2 to 3 copper. 

BImc gold : 760 gold, 260 iron ; pre¬ 
pared by dipping iron wire into mol¬ 
ten gold, then casting, hammering, 
and passing through a draw-plate. 

Britannia metal : (a) 9 tin, 1 ^ti- 
mony ; (ft) 86 to 90 tin, 6 to 10 anti¬ 
mony, 0‘6 to 2 zinc, 1 to 3 copper ; 
(c) 86 tin, 6 antimony, 6 bbmuth, 
1*6 zinc, 3*6 copper. 

Chrytooale: 9 copper, 8 one, 2 
lead. 

Conrnwn jevfdlery : 8 refined copper, 

1 old Bristol bronze, and 26 tin for 
every 100 copper, the tin being re- 
pla^ by a compound of lead and 
antimony when a mae polbh b needed. 

Dipping metal : 48 copper, 16 zinn; 

Engliiik metid : 88 tin, 2 pure 
pOT, 2 brass (oontaming 76 copper, ^ 
sino), 2 nickel, 1 bbmuth, 6 antunony, 

2 tungsten. 

PeuilU marU (dead leal) : 700 gold, 
800 silver. ' 

Pine gold : 760 gold, 260 ailver. 

OildAng metal : 4 copper, 1 braes 
(oontMning 8 copper,,! zinc), and 70 
tin for each 80 cappvr. 
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Jt\otllcry gold: 38*85 gold, 6*70 
silver, 10*20 copper. 

Mannheim gold \ (ft) 10 copper, 1*4 
braau (containing 3 copper, 1 ssinc), 
0*1 tin ; (6) 3 copper, 1 zinc, 0*5 tin. 

Minqfor-. 3*25 copper, 67*60 tin, 
17 antimony, 8 *96 zinc. 

Mock gold : (a)* 16 copper, 7 plati¬ 
num, 1 zinc ; (&) 100 copper, 17 tin, 
6 magnesia, 8*6 sal ammoniac, 1*8 
quicklime, 9 bitartrate of potash; the 
copper is melted first, and the mag¬ 
nesia, ammonia, lime, and potash are 
successively added in small quantities ; 
finally the tin is introduced in frag¬ 
ments, and the whole fused for 35 
mim^es. 

Plate pewUr : 90 tin, 7 antimony, 
2 bismuth, 2 copper. 

Queen’s metal : (a) 8 to 9 tin, 1 
antimony, 1 bismuth, 1 lead; (5) 2 
copper, 60 tin, 4 antimony, 0*6 bis¬ 
muth ; (o) 24 brass (containing 7 cop¬ 
per, 8 zinc), 96 antimony, 30 tin ; (d) 
0*8 antimony, 18 bismuth, 82 lead. 

Red gold : 760 gold, 260 copper. 

Ring gold: 49*60 coin gold, 12'30 
silver, 23*60 refined copper. 

Tuhania (Engestrum): 4 copper, 
8 antimony, 1 bismuth, added to 100 
tin. 

Tuhamia (English) : 12 brass (con¬ 
taining 7 coppCT, 3 zinc), 12 tin, 12 
bismuth, 12 antimony. 

y«&ania(Gennan): 0*4copper, 8*2 
tan, 42-antimony. 

Tubania (Spanish): 24 iron and 
steel scraps, 48 antimony, 9 nitre; 
the iron and steel are heat^ to white¬ 
ness, and the antimony and nitre 
gradually added; 2 oz. of this is 
alloyed with 1 lb. tin ; a little arsenic 
is an improvement. 

Fert o'eott (watergreen) : 600 gold, 
400 silver. * 

While gold {eleatrwn): gold whit¬ 
ened by. addition qf silver. 

Ydlow (onttems) gold : pure gold. 

TeUoui dvpptng: 2 bronze (oontain- 
ing 7 copper, ,2 tin, 8 zino), 1 copper, 
tm for each 640 copper. 

4 , l^efoUowing .forms a fusible malle- 
. metal, eae^y Worked by a silver- 
ftodtli, resisting oxidation, and capable 


of being soldered : 720 parts copper, 
12.^‘ nickel, 10 bismuth, 90 zinc, 20 
soft iron, 20 tin. o 

Sauvage luis introduced the follow¬ 
ing alloy : 58 copper, 27 zinc, 12 
nickel, 2 tin, 0*5 alumina, 0*5 bis¬ 
muth ; the ingredients are fused sep¬ 
arately, mixed, and the whole is run 
down into a homogeneous mass, which 
is silvery, sonorous, malleable, ductile, 
tenacious, polishes well, and does not 
tarnish. 

As a silvery-looking alloy, Parker 
recommends 70 copper, 30 manganese, 
20 to 36 zinc, or, if not needing to be 
subjected to high temperature, 49 
copper, 21 manganese, 5 to 10 iron, 
5 to 10 zinc. The solder used for it 
contains 7 copper, 8 manganese, 1 to 
2 silver. 

Journal Boxes.— Copper, 241b.; 
tln^ 24 lb,; and antimeny, 8 lb. 
Melt the copper first, then add the 
tin, and lastly the antimony. It 
should be first run into ingots, then 
melted and oast in the form required 
for the hoxm. 

Manganese Alloys.— (a) Man 
ganesian iron is mixed with copper, 
melted in a reverbemtoiy furnace, 
and run into pigs. An alloy capable 
of being rolled is made by melting 
this toother with zinc and copper. 
For a bronze capable of bdng fo^ed, 
protoxide of manganese and protoxide 
of iron, together with sufficient coal- 
dust to r^uce the two oxides, are 
added to copper. After melting, the 
product is similar to aluminium bronze. 
(‘ Jl. Soc. Chem. Ind.’) 

(6) These alloys are vep^ numeroua, 
and have been given a variety of names, 
according the proportions in which 
the met^ compoting them are com¬ 
bined ; but they may classified under 
8 heads *. (1) l^ose composed of oopj^ 
and tin (ron-metal); (2) popper, 
and zinc ^ronze); (3) copper and adne 
(hraes). •• 

To obtain the best efiTecta, the ferro¬ 
manganese to be used in the gun-metal 
alloys shoufid be richer in manganese 
than that for the braes, while*t!^ for 
the bronze may be between two,.. 
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and regulated as conveniently as can 
be by tlie jjrofKirtions of tin and Anc 
cu^loyud : tliatis tcj say,* if little zinc 
is used in the bronze alloy, the ferro¬ 
manganese employed may l)e nearly as 
rich in manganese as in the gun-metal 
alloys ; wliilc if the zinc predominates, 
the ferro-raanganese employed may be 
a trifle richer in manganese than that 
used in the brass alloys; and if the 
zinc and tin arc about equal, the quan¬ 
tity of manganese contained in the 
ferro-mangauese may be between that 
used for the gun-metal and tliat used 
for brass alloys. The ferro-manganese 
used to mix witli the gun-metal alloys 
should contain 10 to 40 per cent, of 
metallic manganese, while timt used 
to ndx with the brass alloys sliould 
contain about 5 to 20 per cent. ; and 
that used for the bronze alloys should 
be between the two, according to the 
proportions of tin and zinc employed. 

In selecting the ferro-manganese to 
be used, it should contain as little 
silicon as possible ; when spicgd'cisen 
can be obtained of the best quality, 
containing but a minute quantity of 
silicon, and 5 to 10 per cent, of man¬ 
ganese, it will be suitable to mix witli 
the brass alloys, and it may even be 
used with the gun-metal alloys ; but 
it will be found advantageous to apply 
for both, as well as the tronze, a ferrq- 
manganese made as follows: Procure 
ferro-mangauese (as now manufactured 
for and u^ in steel-works) rich in 
metallic manganese, containing 50 to 
60, or even 70 per cent. ; melt this in 
a crucible under powdei«d charcoal, 
along with the requisite proportion d 
the purest wrought-iron scrap, to bring 
down the quantity of metallic man¬ 
ganese to any of the proportions before 
named. Supposing it is desired to 
amploy a ferro-manganese, to miT vrith 
®ny of the before-named alloys, con- 
ta^ng 20 per cent, of manjpnese, and 
a ferro-manganese, containing 60 per 
cent, of ifaetallio xnanganese and say 
1 per cent, of silicon, is melted with 
wrought-iron scrap in thsiproportion 
of 100 of ferro-manganese to 200 of 
jvrought-iron scrap, a ferro-manganese 


containing the desired quantity of 
metallic manganese (20 per cent.) will 
Ixrtditoiued, containing only J per cent, 
of silicon instead of 1 jxjr cent., and so 
on for any otiier proportions required; 
not only this, but a still further por¬ 
tion of the silicon is eliminated, and 
the metal is refined by this second 
melting in a crucible as described. 
The quantity of ferro-mangauese to be 
employed will vary both with the 
nature of the alloy and with the qtuli- 
ty required in each particular alloy, 
and this will also, to a certain extent, 
have to be regulated by the quality of 
the copper, tin, and zinc employed. 
The purer tliese metals, the larger may 
be the quantity of ferro-manganese 
employed, and therefore no precise 
quantities can be specified ; but gener¬ 
ally, for ordinary gun-metal (composed 
of about 90 per cent, copper and 10 
per cent, tin), J to H per cent, ferro¬ 
manganese may be added, containing 
say 20 per cent, metallic manganese ; 
and as the tin is increased, tlie ferro¬ 
manganese should contain more man¬ 
ganese and less iron. 

The quantity of ferro-manganese em¬ 
ployed should be regulated according 
to the purposes for which the alloy is 
intended to be used ; generally the 
eflTect produced is with the smaller 
quantities named to increase the 
strength of the alloy and the hardness 
slightly; and as the quantity of ferro¬ 
manganese is increased, the hardness 
is also increased, but at the same time 
the alloy becoufes more brittle. A 
similar effect is produced by the addi¬ 
tion of the ferro-manganese to 'the 
brass and bronze alloys. With the 
brass alloys, J to 6 per cent, of^the 
ferro-manganese may be employed ^th 
odvant^e for general puzqxuea; and 
for the bronze alloys, any proportions 
between those for^n-metal and brass 
alloys may be. ^vwtageoualy used, 
these proportions being adjusted ac¬ 
cording to the quantities d tin and 
zinc ufi^ : that is to say, the more tin 
used, the leas should be the quantity 
of ferro-manganese. 

(<?) Mwnganue amd Copper. - 

r2 
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Berthler mado Beveral alloys of man- 


^nese protoxide and metallic copper 
m the proportions of 1 to 8, 1 to 4, 
1 to 2, and vdth the manganese 
slightly in excess of the copper. 
These alloys were all ductile, the first 
being perfectly so, while the last, still 
very ductile, was also very tenacious 
and capable of taking a fine polish. 

Experiments have been made in 
Paris with a new alloy having a white 
colour, yet containing no nickel. It 
is said to be very strong and malleable. 
It is made of copper and ferro-man- 
ganese, the proportions being varied 
according to the puipoee to which the 
alloy is to be employed. An alloy of 
40 pacta copper and 60 of ferro-man- 
ganese, with a suitable quantity of 
some appropriate flux, produces a 
metal of such tenacity t^t it surpasses 
the beet steel armour-plates. The 
melted mixture is cast in blocks, and 
is perfectly malleable. To obt^ a 
white metal that can be rolled out in 
sheets, the above alloy is melted again, 
and 20 or 25 per cent, of zinc or white 
metal added, which imparts to it the 
desired quality. A plate of the first- 
named woy, 2 in. thick, was found 
experiment to offer more resistance 
to B cannon-ball than a steel armour- 
of the same thicknoas. This new 
of “ white bronze” is not to be 
confounded with the aUoy used in 
America under the same name for 
gravestones and monuments, and 
which consists principally of zinc. 
(‘ Polyt. Notiz.') 

(d) **Manganae Oerman iilver** 
was made from 70 ooj^per, 15 man¬ 
ganese, and 16 zinc ; hut as this alloy 
proved rather hrittde in the rollers, 
tiie proportions were altered to 80 
Qoppff, 16 manganese, and 5 zinc, 
when a besutiful yrbite and ductile 
metal was obtained, which would take 
a high polidi. 

<(€) Of far greater imEportanoe are 
liha ^^manganesetin and ^0 bronzes,” 
were perhaps among the first 
»dpsn'wl^ experiments were made 
Bca^9. They were obtained 
to sn alloy of oo]^)er, tin, 


and zinc, a certain quantity of ‘‘ man- 
gartjse copper,” viz. the oombiuatioD 
of 70 copper with 30 maugauose^ 
above described, by which an increase 
of at least 9 per cent, of strength is 
obtained over the ordinary alloy. This 
seems to be greatly due, as in 4he case 
of the refined tough copper, to a 
chemical action of the manganese ; for 
all ordinary bronzes contain more or 
less of copper and tin which 

are reduo^ to metal by The action of 
the manganeee. An addition of man¬ 
ganese seems, however, to have also 
physioally a strengthening effect, and 
an addition of 8 to 6 per cent, of 
manganese copper has teen experi¬ 
mentally found to suit the purpose 
best. 

Afangawse amd tin combine as 
readily as manganese and copper; tin, 
however, shows, as in ordinaij bronzes, 
a tendency to separate itself in the 
middle of think ntwting H from the 
other alloys, because it remains longest 
in a fluid condition, and under the 
process of soHdifioatioD it seems to get 
squeezed out of those parts of a cast¬ 
ing which retain the heat longest. 

An important series of experiments 
made at Isabelle-Hiitte have shown 
that the strong^t manganeee tin 
bronse” is obti^ed by toying 85 
copper with 6 tin, 5 rinc, and 6 man- 
^ese oo{^, so that t^ cooled pro- 
wet retail something above I per 
cent, manganese. The best mode of 
procedure is first to melt the copper 
in a crucible, then to add suooesaively 
tin and zinc, but manganese copper 
only at the last moment, when 
metals are well stirred up with a rod 
made from gas retort gnphite ; a . 
action upon the oxides of the metallic 
hath is dearly noticed, as it begins to' 
boil and to emit sparks after the addi¬ 
tion of manganese, of which a poirti<m .. 
is carried into the slag. On p. 69 is 
a table of trials made with a serins 
ro^h ingots of the metal. 

Th»^ absoli^ strength of ti|^ 
alh^ is q^psiderahly eidianoed when 
the ingots are subjected to judidous 
forging or rolling, 
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Hf. 

Ci»tln. 

Copper. 

Tin. 

t 

Zinc. 

Manga¬ 

nese 

Copper. 

Breaking 
Strength), tone 
per eq. In. 

LlmUofELae- 
Ucity, tone 
per aq. in. 

Klonga- 

tion 

perlent 

1 

sand 

85 

6 

5 


10*3 

7*24 


2 


85 

6 

5 

4 

10*34 

8*4 

2 

3 

iron 

87 

8-7 

4*3 

4 

12*61 

.. 


4 


85 

6-9 

5 

6 

12*13 


6 

6 


85 

6 

5 

6 

12*7 


7 

6 


f'SS 

6 

5 

10 

11*06 


5 

7 

sand 

87 

5*20 

4*33 

3*47 

12*63 


8*7 

8 


87 

6*20 

4*33 

3*47 

12*7 

.. 

8*9 

9 

>! 

85 

6 

5 

3 

14*09 

10*8 


10 


74 

10 

5 

3*3 

12*00 

8*9 


11 

if 

78*7 

8 

(7 *66 lead) 
(8 lead) 

3*3 

13*33 

8*9 


12 

82 

9*8 

4*9 

3*3 

12*7 

9*5 


13 

if 

86*2 

16*6 


3*3 

16*87 

9*2 



(/) Ddatot's white metal ia com- 1 
poB^ of 80 parts red copper, 2 man- 
ganeae ojcide, 18 zinc, 1 lime phos* 
phate, fused together. To the melted 
oop^r is added the manganese in ve^ 
sm^ instalments ; when this is dis¬ 
solved, the lime phosphate is similarly 
introduced, and after the reduction 
has lasted ^ hour, the scum is removed 
from the surf^ of the bath, and the 
zinc is added about 10 minutes before 
running out. This alloy is said to 
equal gun-metal in tenacity and resis- 
tanoe, excel it in obviating friction, 
and cost much less. The fusion of 
the manganese oxide may be hastened 
by using a flux composed of 2 parts 
charcoal, 1 calcium fluoride, 1 somum 
borate. 

Medals. —50 parts copper, 4 one. 

Muntz's Metal.— An alloy of 
copper and zinc. For rolling into 
sheets, tiie best proportions are 60 
parts copper to 40 zinc ; but for other 
paiT^^seB itb composition is variable. 
It was patented in 1832 by Muntz of 
Birmingham, and has since superseded 
copper for loathing the bottoms of 
ships. The alloy is made in a rever¬ 
beratory furnace, the copper being 
melted first and the zin(^ added after- 
^rards. The fused mixture is run into 
clay-lined vessels and ladled from 


these, while still hot, into iron ingot- 
moulds. It is rolled into sheets or 
worked into bolts at a red heat; the 
sheets are subsequently ‘*piokled”iD 
weak sulphurio acid, and then washed 
with water. Fesquet states the com¬ 
position for sheathing plates as 56 
copper, 40*75 zinc, 4*5 1^. 

Or-Molu.— The or-molu of the 
brass-founder, popularly known as an 
imitation of r^ gold, is extensively 
used French workmen in metals. 
It is generally found in combination 
with grate and stove work. It is com¬ 
posed of a greater portion of copper 
and less zinc thmi ordinaiy brass, is 
cleaned readily by means of acid, and 
is burnished with facility. To give 
Uiis material a rich appeazanoe, it is 
not unfreouently brightened up after 
« dipping ” by means of a soratoh brush 
the action of which helps to produce a 
very brilliant gold-like surface. It is 
protected from tanush: the applica¬ 
tion of lacquer. 

Pewter.— <a) Fowter is an alloy of 
of lead and tin, containiug sometimes 
copper, rinc, or antimony. There are 
thm distinct kinds of Eng^rsh-mada 
mwter, viz.: (1) Plate pewter, used for 
chahes and platw, an alloy nsofdly made 
without l^d, and oontaining prind- 
pally 90 parts tu, 7 antimony, 2 bu- 





70 


Alloys : Pewter. 


muth, and 2 coppor; (2) Trine pewter 
employed for casting drinking vessels, 
etc., an alloy of 82 parts tin with 16 
lead, and containing variable quan¬ 
tities of antimony ; and (3) Ley pewter, 
containing 4 parts tin and 1 le^, em¬ 
ployed for the larger wine measures. 
Owing to the poisonous nature of lead, 
which is apt to be dissolved by the 
acetic acid always present in beer, the 
French Government has prohibited the 
use of an alloy containing more than 
per cent, of lead; if the lead be 
not in excess of this quantity, the tin 
seems to have the effect of neutralising 
its poisonous properties. 'WLen made 
in the above proportions, pewter has a 
Bpecifiq gravity of 7*8, so that any 
specimens of a higher specific gravity 
than this may be (mown to contain too 
high a percenti^ of the heavier metal. 
Pewter is a soft metal resembling tin, 
but duller and darker in colour. 
Plates and dishes are hammered out of 
the variety called plate pewter, but 
drinking vessels, etc., are always cast 
into moulds from the common variety. 

(b) Analysis of various samples 
showed the'foUowing compositions: — 
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Pewter. 

i 

1 


^ a 





< N 

Ordinary 

82 

18 



Good. . 

88*6 


4*6 

7 

ft ‘ 

89 


2 

7 

ft ‘ 

78 

ii 

8*26 

.. 2*26 

Better 1 
quality / 

85*6 


.. 

14*5 .. 

Hard 

90*67 


1*88 

7*66 .. 

Plate . 

89 


2 

7 ( 2bih. 




\ mutb 


( 0 ) The following is a brief extract 
0 fromk paper read t^ore tibe Society of 
; by Mr. P. S. Liberty. It is still 
qiMtotionable, I believe,, what were the 
firec^ and the relative propor- 
;is the mami^ture of an- 
pewter; and, indeed, down to 


our own day the wonl “pewter has 
an Bostic meaning. I gather, however, 
tliat some among the old examples 
show a large admixture of load, as, for 
instance, a vase-handle of the 4th cen¬ 
tury of our era, dug up in Rome, 
yrhich, according to Bapst, was assayed 
in France early in the last century and 
found to contain about three-sevenths 
load, without any trace of coppor. 
This must, therefore, be oonsidered as 
of very inferior quality. By way of 
explanation, it has been suggested in¬ 
deed, that tin fH-ocured with difficulty 
from a remote and barban)U8 region 
was almost as dear as silver, and that 
this may account for the low grade of 
pewter being in use in Rome. On the 
other hand, however, Mr. Gowland’s 
analysis of varying examples of Roman 
pewter shows that the question of cost 
was by no means invariably considered. 
His results give for what he terms 
“typical Roman pewter": 72*36 tin 
to 26*90 lead, and 70*68 tin to 27*62 
lead, that is, to put it roughly, three 
ports tin and one part lead. 

According to Mr. Welch, in tL^e 
ordinances of the old English craft 
pewterers, two qualities of pe^vter are 
: described, the firat of tin with a small 
I admixture (suppo^ to be about 5 per 
I cent.) of w^t is called “ kettle-brass," 
otherwise known as “ peak" metal, 
the peak metal being a compound of 
copper with some other metal not 
defiiffitely ascertained, and probably 
always kept a mystery of the Guild. 
The second quality was originally 
called “vessel of tin',’’ being a com¬ 
pound of tin and lead in the propor¬ 
tion of 1 cwt. of tin to not exceeding 
26 lb. of lead. This alloy was after¬ 
wards known ail “ lay " or lead metal. 

In the present day, and of late years 
many experiments have been made 
and various modifications have been ' 
tried in the competition of pewter, 
nearly every manufacturer having bis \ 
own particular formula. For the pro- ’ 
duction of • modem pewter go^ as- 
piri^ to begjiassed as artistic in design 
the inferior alloy containing lead is du*- 
carded altogether (except by the 
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ueiae is the manufacture ef their auti> 
mony ware). Aud to avoid as for as 
ptBidble, the ubc of cupper, which some 
cousider to have a Iwl effect on the 
colour, tin is nowadays alloyed in the 
proportion of abont 6 per cent, of 
antimony or bismuth, or both. An 
excess of copper imparts a brownish 
tint, whilst the use of lead (always be 
it remembered the alloy of the so-called 
second quality pewter) imparts the 
well-known grey-colour tone which, be 
it acknowlei^ed, has for some of us a 
decided charm. Still, os we know, if 
lead is used beyond a certain pro{K>r- 
tion, it renders the pewter dangerous 
for the use of liquors containing acids 
such as beer, wine, vinegar, etc,, by 
reason of the chemical action they set 
up, the excess lead producing poisonous 
oxides. 

Tho old pewterers appear to have 
had one advantage over the modem in 
the fact that their lead nearly always 
contained a small percentage of silver, 
and the fascinating lustre which many 
old pieces of pewter possess is generallv 
iuscribed to the presence of tl^ small 
proportion of silver in alloy. Modem 
German pewter, as comi»red with 
modern English, contains a much 
larger proportion of antimony, with 
some bismuth, and gives out when bent 
or bitten (which the modem English 
does in a far less degree) the well- 
known distinguishing crackle or cri, 
Phosphor Alloys.— For the pre¬ 
paration of phosphorus oompounda of 
metals, for example, phosphor-copper, 
1^, Schwarz gives the followmg dilu¬ 
tions : A mixture of bone-ash, silica, 
and carbon, is placed in a crucible, and 
upon it a layer of granulated copper, 
wUch is in turn covered with the above 
mixture. The hd of the crucible is 
luted on. To make it melt more easily 
some Carbonate of soda and glass may 
be^ added, or a mixture of pulverised 
milk-glass with charcoal and powder^ 
tsoke if used for lining and covering it. 
Take, for example, 14 parts of silica, 
8fi of bon^h, and 4 of powdered car¬ 
bon. This is mixed with 4 parts of 
soda and 4 of powdered glass, stirred 
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up with a little gum water, and used 
to line the crucible. Wlien this is dry, 
the copper is put in, and covered with 
tlie same uiaas, and the whole is melted 
at a bright red heat. The copper 
obtained flows well, and has a reddish- 
grey colour. It contains 0 * 60 to 0 * 51 
per cent, of phosphorus. 

The rimplest method for introducing 
phosphorus into bronze is to stick a 
bar of the phosphorus into a tube of 
pinchbeck, one end of which is ham¬ 
mered together, and closed tightly. 
After the phosphorus is put in, the 
other end is closed too. When the 
metal, which contains 82 parts of 
copper to 5 of zinc and 1 of tin, is 
melted, the tube charged with phos¬ 
phorus is pushed down in it to the 
tottom of the crucible by means of 
bent tongs. The stick of phosphorus 
must always be kept under water 
until it is about to go into the pinch¬ 
beck tube, when it must be caiWully 
dried, as tho presence of any moisture 
would be sure to cause the metal to 
spurt or fly about. 

Another way of introducing the 
phosphorus is as follows: Get about 
2 ft. of iron barrel from a gas-fltter, 
the bore, a little lar^ than the stidb 
of phosphorus ; make an iron-plug to 
closely fit the bore, and then drive it 
down one end of the pipe until the 
space remaining will hold the quantity 
of phosphorus you wish to mix in tibe 
bath, minding not to spHt the bairel 
in driving in the plug. Make a plug 
of tin about | in. ihidk to fit in tiie 
bore; now introduce your phosphorus 
into the space fonned by the iron plug, 
and just tap the tin plug into the end 
of the barrel with a hammer. Stir the 
tin-plugged end about in tihe molten 
metal; the tin plug soon melts, letting 
out the phosphorus in the bronze 
bath. 

In 1868, Montefloreand Kilnzd, of 
Li^e, Belgium, observed that the tin 
in bronze prt^ressively decreases 
oxidation during smelting, the tin 
oxide going partly into the slag and 
being partly dissolved in the molten 
meW, so that bronze originally com- 
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po^6f 10*10 per cent, tin and 89*90 bearings, wire rope, etc., is an alloy of 
copper, after the 4th melting con« coppbr and tin, wMch has been Ouxed 
tamed only 8*62 tin and 91*48 cop- by the introduction of a variable qua^h 
per. It was found that “poling” tity of phosphorus, which is generally 
(stirring up the molten metal with a added in the form of phosphide of 
wooden sticky eliminated the oxide copper or phosphide of tin. Phos- 
combined with copper, but had no jp&ufe of copper is prepared by heating 
effect on the tin oxide. Kiinzel then a mixture of 4 parts of super-phoa- 
tned the introduction of a little phos- phate of lime, 2 parts of granulated 
phoruB, or phosphuret of tin or cop- copper and 1 part of finely pulverised 
per, into the mass, with the desir^ coal in a crucible at not too high a 
result. Bars cast from the same cm- temperature, 
oible of metal under the three con- Pinchbeck. —Copper, 6 lb.; zinc, 

ditions named gave the foUowing 1 lb. 

figuresPipe Uetal for Organs.—(o) 



Beslstance. 


OoadltlozM of tbe Moob of UetaLs. 

Absolute 

Lb. per Square 
IndL 

£lutic 

Lb. ^ Square 

until 

Bupture. 

Old bronze . 

•> puled. 

„ deoxidized with phoa-1 

phoruB .j 

22,982 

24,922 

33,916 

17,020 

17,709 

19,300 

per cent. 

2-0 

2*8 

6*8 


Other experiments in phosphorisiiig 
aUoys of copper, nickel, manganese, 
and iron, were not sati^actory; nor 
was that of using sodium insteiKi of 
phosphorus as a deoxidiser. The 
action of .phosphorus in bronze is (1) 
to eliminate the oxides, and (2) to 
make the tin capable of assuming 
crystalline structure, thus increasiDg 
the homogeneity of the alloy, and 
thereby its elasticity and ab^ute 
reristance. Among other properties, 
^osphor-bronee emits sparks under 
motion much less readily than p;un* 
metal or oopp^; it is peculiarly 
adapted for fmtion-beuing ; is easily 
rolled into sheets, and is very tough 
* In that form; and oxidises in sea- 
I St about one third the rate of 


'■ ^ * Piifaphiior . Bronze^ which is laigely 
a substitute for bronze and 
oomppsiUons, for gearing, 


Melt equal parts of tin and lead. 
This alloy is cast instead of rolled in 
the desii^ form of sheets, in order to 
obtain a crystallised metal, which pro¬ 
duces a finer tone. The sheets are 
formed by casting the metal on a 
horizontal table, the thickness being 
regulated by the height of a rib or 
bridge at one end, over which the 
Bup^uouB metal flows off. The 
sheets thus obtained are planed with 
a special plane, bent up soldered. 

(6) The aJl<^ is lead and tin from 
70 of lead and 80 of tin for the cheap¬ 
est to 10 of lead and 90 of tin for the 
beat quality. 

Queens Metal.—A very fine sQ- 
ver-looking metal is compost of 100. 
lb. of tin, *6 of regulus of antimony, 1^ 
of bismu^ and 4 of copper. 

Eivet :^|efcaI.-<a) Coppery 82 
QZ. ; tin, 2 oz. ;.idnc, 1 oz. 

(6) Co^wr, 64 lb.; tin, 1 &, 
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Silver AUoya.— (a) De Euolz 
and Fontenay have invented the fol* 
lerinng alloy, which may be used for 
almoBi all purposes for which silver is 
usually employed: Silver, 20 parte; 
purified nickel, 28 parte ; copper, 52 
parts. Melt the copper and nickd in 
the granular state, then introduce the 
silver. The fiux to be employed is 
charcoal and borax, both in the state 
of powder ; and the ingots obtained 
are to be rendered malleable by 
annealing for a considerable time in 
powdered charcoal. 

(6) Copper, t oz.; brass, 2 oz.; pure 
silver, 3 oz.; bismuth, 2 oz.; salt* 
petre, 2 oz. ; common salt, 1 oz.; 
arsenic, 1 oz.; potash, 1 oz. \ melt in 
a crucible with powdered chainoal. 

Soft Alloy.— (a) This alloy will ad¬ 
here BO firmly to metallic, glass, and 
porcelain sur&ces, that it can be used 
as a solder, and is invaluable when the 
articles to be soldered are of such a 
nature that they cannot bear a high 
degree of temperature. It consists of 
finely pulverised copper or copper-dust, | 
and is obtained by precipitatu^ copper j 
from the sulidiate cy means of metallic | 
zinc: 20, 30, or 86 parts of this copper- 
dust, according to the hardness desired, 
are placed in a cast-iron or porcelain- 
lined mortar, and well mixed with 
some sulphuric acid having a specific 
gravity of 1*85. Add to the paste 
thus formed 70 parts (by weight) of 
mercury, constantly stirring. When 
thorougUy mixed, the amalgam must 
be carefully rinsed in warm water to 
remove the acid, then laid aside to cool. 
In 10 or 12 hours it will be hard enough 
to scratch tin. When it is to be used, 
it should be heated to a temperature 
of 707® F. (375® C.), when it W»mee 
w soft as wax by knp^idi|>g it in an 
uxm mortar. In this duct^e state it 
can be spmul upon any surface, to 
which, as it cools and hardens, it ad¬ 
heres very tenaciously. 

(h) For SvutU This alloy 

itolts at a lower d^ree of temperature 
than the one just d»cribeA and is very 
hwd without being brittle. It con¬ 
sists of 6 parts bismuth, 3 zino, and 


13 lead. The 3 metals, after having 
been well melted and stirred together, 
should be poured into another melting- 
pot, and melted again. This alloy cools 
with remarkably clear cut edges, and 
if the articles i^e of it are dipp^ in 
dilute nitric add, then rinsed in clear 
water, and policed with a woollen 
rag, the raised parts of the sur&ce will 
have a fine polish, while the sunken 
parts will have a dark grey, antique 
appearance, which forms a pretty con¬ 
trast. The proportions of the different 
metals, dividing the alloy into 100 
parts, are: 27 * 27 bismuth, 59 * 09 lead, 
13*64 zinc. 

(c) For Small Castings .—Contains 6 
parts bismuth, 3 tin, 13 lead. This 
alloy should be melted, run into bars, 
and laid aside till wanted, when it 
should be remelted. An alloy of 8 
parts bismuth, 1 tin, 1 lead, for small 
castings, is h^er, and yet it is not 
brittle. It can be finished with a con¬ 
trasting surface of bright polish and 
dark ^y, if it is washed in nitric add, 
well ^uted, rinsed, and TOlisbed with 
a woollen as described in the alloy 
for small articles given above. 

Boldera. —Alloys employed for 
joining metals together are termed 
“ BoldbOT," and they are commonly di¬ 
vided into two classes : hard and soft 
solders. The former fuse only at a 
red heat, but soft solders fuse at com¬ 
paratively low temperatuFes. 

One of the most easily fusible metals 
is an alloy of 2 parts ^muth, 1 rin, 
and 1 le^; tin is the moat fusible of 
these three metals, melting at 456® F. 
(235® C.),* but tliis alloy melts at 
1994® F. (93® C.), or a little below the 
boilmg point of water. By diminish¬ 
ing t^ quantity of bdsmuth in the 
alloy, the point d fusion may be made 
to vary between 212® F. (100° C.) and 
829® F. (200® C.), and thus it is an 
easy matter to form a solder which 
sh^ fuse at any required temperature 
between these lumts, for dectrical 
purposes, steam-boiler plu^, etc. The 
following are the best red^ for’ the 
common soldera: For 
brow: (o) 88*86 gold, 4*68 silver, 
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6*44 copper ; (6) 64*4 gold, 27 silver, 
18*6 copper, (c) Molt 20 parte of 
aluminium in a suitablo crucible, and 
when in fusion add 80 of zinc, When 
the mixture is melted, cover the sur- 
lace with some tallow, and maintain 
in quiet fusion for some time, stirring 
occasionally with an iron rod. Then 
pour into moulds, (d) 15 parts alu¬ 
minium and 85 of zinc; (e) 12 alumi¬ 
nium and 88 zinc; (/) 8 aluminium 
and 92 zinc; all of these alloys are 
prepared as (c). The flux recom¬ 
mended consists of 3 parts copaiba 
balsam, 1 of Venetian turpentine, 
and a few drops of lemon-juice. The 
soldering - iron is dipped into this 
mixture. 

For hrasswork : («) equal parts of 
copper and zinc; (6) for the finer 
kinds of work, 1 part silver, 8 copper, 
8 zinc. 

For copper : (a) 3 parts copper, 
1 zinc; (5) 7 copper, 3 zinc, 2 tin. 

i/ard soWer : 86 * 6 copper, 9 * 5 zinc, 
4 tin. 

iTord solder for gold : 18 parts 18 
carat gold, 10 silver, 10 pure coi>per. 

ZTo-rd silver solder : (a) 4 parts silver, 
1 copper; (6) 2 silver, 1 brass wire; 
these are employed for fine work ; the 
latter is the more readily fusible ; (c) 
equal parts copper and coin silver; re¬ 
quires higher temperature than 6, but 
will not “ bum,” is as fluid as water, 
and makes a far sounder joint. 

Hard spelter solder: 2 parts copper ; 

1 zinc; this solder is for iron¬ 
work, gun-metal, etc. 

For jewellers: (a> 19 parts fine 
silver, 10 brass, 1 copper ; (6) for join¬ 
ing gold, 24 parts gold, 2 silver, 1 
coppa*. 

Middling ha/rd svld&r: 4 parts 
scraps of metal to be soldered, 1 zinc. 

Yor pewterers : {a) 2 parts bismuth, 
4 lead, 3 tin ; (5) 1 bismuth, 1 lead, 

2 tin ; the latter is best applied to the 
Fowher kinds of work. 

* fW sealing iron in stone: 2 load, 

sealing tops of canmd goods : 
'^.ll^Wleapd, 2 lb. tin, 2 oz. bismuth ; 
the lead is melted first, the tin added 


next^and finally the bismuth stirred 
in well just before pouring. This 
makes a soft solder, and the cans db 
not take much heat to open them. 

Soft solder : 1 lead, 2 tin. 

Soft solder for joining electrotype 
plates : 67 parts W, 33 tin. 

For Steel : 19 parts silver, 3 copper, 
1 zinc. 

For tinned iron ; 7 lead, 1 tin, 

^ Specular Alloys. —These are 
employed for making metallic re¬ 
flectors, requiring a true white colour, 
good lustre, and a hard, clean surface 
not easily tarnished or scratched. 
Fesquet gives a number of oombina- 
tions, as follows 

(a) 62 parts copper, 32 tin, 6 lead ; 
(5) 80 copper, 10 lead, 10 antimony ; 
fc) 66 to 63 copper, 33 to 27 tin; (d) 
10 copper, 10 tin, 10 antimony, 50 
lead; (c) 32 copper, 50 tin-, 1 silver, 

1 arsenic; (/) 90 steel, 10 nickel; 
(g) 50 palladium, 50 silver; (A) 60 
platinum, 40 copper; (i) 50 platinum, 
50 steel; (J ) 50 platinum, 50 iron; 
(;(;) 10 platinum, 90 steel; (/) 20 plati¬ 
num, 80 copper, 0*5 to 1 arsenic ; (m) 
60 platinum, 30 iron, 10 gold ; (ri) 50 
gold, 50 zinc ; (o) 60 si^, 50 rho¬ 
dium ; (p) 10 platinum, 90 iridium ; 
(g) 29 tin, 19 1^ ; (r) 52 copper, 30 
nickel, 12 zinc, 5 lead, 1 bismuth. 

(«) Equal parts of tin and copper 
form a white metal as hard as stml. 
(t) Leas tin and a small quantity of 
arsenic added to the alley forms a 
white hard metal of high lustre, (u) 

2 lb. copper, 1 lb. tin, 1 oz. arsenic 
form a good speculum metal, (v) An 
alloy of 32 copper, 16*5 tin, 4 brass, 
1*25 arsenic, is hard, white, and of 
Inilliant lustre. 

Statuary Metal. —(a) 91 * 4 parts 
copper, 6*63 zinc, 1*7 tin, 1*37 lead. 

(5) Copper 80, tin 20. 

Stereotype Metal.—1 tin: 1 
antimony; 4 lead. 

Sterro-Metal.— This is a very^ 
stroi^r and clastic alloy used by 
Austrian en^eers for hydraulic prees 
pumps. It%ontaiu8 copper, zinc, iron 
and tin, in the following propor¬ 
tions ,, 
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Copper. . . 66 to 6^ 

Zinc . . . . 34 ,, 44 

Iron .... 2 ,, 4 

Tin.1 „ 2 

Good Bpecimens offer far more re* 
Hiatance tlian gmi'metal to tniiiaverae 
fracture, and coat only | the pice. 
It is eaid to have been discovered in 
an attempt to employ, for the manu* 
facturc of brass, the alloy of iron and 
zinc found at the bottom of the zinc- 
pots in making galvanised iron. 

Tombac. ~(a) Copper, 16 lb. ; 
tin, 1 lb. ; zinc, 1 lb. 

(h) lied. Copper, 10 lb, ; zinc, 

1 lb. 

Tim^sten Bronzes. — In the 
arts, tungston bronzea of different 
colours are used, namely, golden- 
yellow, rwldisU-yellow, purple-red, 
and blue. The first two crystallise 
in forms resembling cubes, while the 
third is obtained partially in cubes 
and partially in amorphous pieces, 
and the last-named forma prismatic 
crystals. Other circumstances bemg 
oqual, the yellow bronze is obtained 
from mixtures poor in acid, the other 
two from those containing more acid, 
But the colour is dependent not merely 
on the composition of the soda tungs¬ 
tate salt, but also on the amount of 
tin, and on tho duration of tlie fusion ; 
so that when much tin is used, and 
the fusion is prolonged, a yellow 
bronze is obtained from a very acid 
mixt^, and, on the contrary, a salt 
that is but slightly acid, when fused 
only a short time and with very little 
tin, may yield a red or even a blue 
bronze, 

A mixture in the proportion of two 
molecules of soda tungstate and 1 of 
anhydrous tungstic acid, with tinfoil 
slowly added, and kept melted for 1 or 

2 hours, will yield cubes ^ in. long 
when about 4 oz. are melted, and they 

produce a ytdlow or reddMi-yellow 
bronze, the powder of wliicli seems light 
brown, and when stirred up with water 
it imparia to the liquid tlm property of 
appeari^ of a fine blue colour by 
transmittod light. 


The red bronze obtained from 10 
parts Hoda carbonate, 70 soda tungstate, 
and 20 tinfoil yields, on pulverisation, 
a powder that, stirrod up in water, 
transmits green light. 

According to J, Flulipp, a blue 
bronze is always obtained, if the fused 
mixture contains more than 3 mole¬ 
cules of tungstic acid to 1 of soda; if 
the fused product is boiled alternately 
with muriatic acid and with carbonate 
of soda, the result will be a consider¬ 
able quantity of fine blue prismatic 
crystals, with wliich thei’e are inter¬ 
mixed, in most cases, single red and 
yellow cubes. 

Moi'eover, all the tungsten bronzes 
obtained by fusion with tin can also 
be prepared by electrolysis of fused 
acid tungstates, but the yield is so 
small that it is unprofitable. (‘ Ind. 
Zeit.’) 

Tutania.—(a) Iron or steel, 8 oz. ; 
antimony, 16 oz, ; nitre, 3 oz, Melt 
and harden 8 oz. tin with 1 oz. of this 
compound. 

(6) Antimony, 4 oz. ; arsenic, 1 oz. ; 
tin, 2 lb. 

Type-metal.— (a) This alloy, used 
for printer’s type, is often composed 
of 6 parts lead, and 2 antimony. It 
is of a blackish-grey colour, and is 
softer than tin and copper, but a little 
harder tlian lead. Several of these 
alloys, having the following composi¬ 
tions by weight 

Lead . . 86’21 80 76 

Antimony . 13*79 20 25 

100 100 100 

have been submitted to a new examin¬ 
ation by F. do Jussieu, who published 
his results in a pamphlet. The chief 
portion of this is devoted to the ex¬ 
perimental recc^nitioQ and exposition 
of facts of interest tp the purely sden- 
tific metalluigist, and especially in re¬ 
ference to the liquation and crystal¬ 
lisation upon reduction of temperature 
of these alloys ; but there are a few 
things inter^tod which may prove 
of piwtical importance. J^ongst 
these is the fact that those alloys of 
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I6ftd and antimony, whose conatituente 
are the same in kind as common type- 
metal, are susceptible of assuming a 
high d^ee of hardness when rapidly 
cooled against a cold metallic sunaoe, 
showing a perfect analogy with the pro¬ 
perty of hardeningbychillingeminently 
possessed by certtdn cast-irons, but 
more or lera shown by all known 
varieties of that metal. Engineer.') 

(6) 9 parts lead to 1 antimony forms 
common type metal; 7 lead to 1 anti¬ 
mony is us^ for lai^ and soft type ; 
6 lead and 1 antimony for large type; 
5 lead and 1 antimony for 'middle 
type; 4 lead and 1 antimony for small 
type; and 3 lead to 1 antimony for 
the smallest kinds ,of type. . 

(c) Fesquet gives the following com- 
Wnatioxia^ 

Large type : (o) 10 lead, 3 * 6 copper ; 
(&) 9 lea^ l antimony, 0*6 arsenic; 
(c) 8 copper, 2 tin, 0*6 bismuth ; (d) 
2 copper, 2 tin, 2 ^muth ; (e) 78 cop¬ 
per, 27 sane ; (/) 5 copper, 67 zinc, 
26 tin, 3 nickel; (g) 12 tin, 16 zinc, 
64 lead, 8 antimony. 

MwioplcUeg: (o) 6 to 7*5 tin, 6 to 
2*6 antimony: (b) 16 lead, 1 anti¬ 
mony; (<?) 8 le^, 2 antimony, 1*6 
tin ; (<f) 4 lead, 2 antimony, 1 zinc; 
(«) 7*6 lead, 2 * 6 antimony, 0 * 6 copper. 

Printing type: 4 parts lead, 1 anti¬ 
mony. 

Svudl type and Stereotypes: (o) 
9 parts lead, 2 antimony, 2 bismuth; 
(6) 16 le^ 4 antuDony, 6 tin. (e) 
For every 6 lb. of lead add 1 lb. anti¬ 
mony. The antimony should be 
broken into very small pieces, and 
thrown on the top of the lead when it 
is at red heat. The cheapest and 
ahx^^lest mode of making a steireotype 
metal is to melt old type, and to every 
14 lb. add about 6 lb. of grooero’ tea- 
lead. To jnevoit any smoke 
arisiti^ from the melting of tea-ohest 
Wd,Tt is necessuy to melt it over an 
j onUna^ fi^place, foi: the purpose of 
•id s a tosin g it, which can be done 1^ 
in a small piece of tallow 
sue U k nut, and stir it 
^Wipk|||Witti the ladle, when theim- 
^ rise to tto soriaoe, and 


can \e skimmed off. In the mixing 
of lead and type-metal, see that tliere 
are no pieces of zinc amongst it, tUb 
least portion of which will spoil the 
.whole of the other metal that is mixed 
with it. Zinc is of a bluish-white 
colour; its hue is intermediate be¬ 
tween that of lead and tin. It takes 
about 80° more heat than lead to bring 
it into fuaioD ; therefore should any 
metal float on tire top of the lead, do 
not try to mix it, but immediately 
take it off with the ladle. 

WLite ICetal. — (o) Tin, 82; 
lead, 18 ; antimony, 5 ; zing, 1 ; and 
copper, 4 parts. 

(6) Ha^. Sheet brass, 32 oz.; 
lead, 2 oz.; tin, 2 oz. ; zinc, 1 oz. 

This compound can 
be turned, fll^, and bored ; does not 
adhere to the mould, and will retun 
its polish a long time after, exposure 
to the air. Contains 10 cast-iron, 10 
copper, 80 one. 

Birmingham Platinum.—-^This is a 
white alloy for buttons, and consists 
of copper, 43 per cent.; zinc, 67- 
Other alloys for white buttona are: 
(1) Yellow brass, 82 parts; ZlnC, 8 ; 
tin, 1. (2) Yellow Inaas, 82 parts; 
zinc, 4; tin, 2. 

Chinae White Copper, — Copper, 
40*4 ; nickel, 31*6 ; zinc, 26*4; and 
iron, 2*6 parts. 

AUoy BeeemJtHing iSiffeer.-^Copper, 
75 parts; nickel, 16 ; zino, ; tin, 
2]; cobalt, 2; iron, 14; aluminium, 

PoMxm or iVn —An alloy 

of especially lustre which is used 
for stage jewellery consists of tin, 3 
parts, and lead, 2, or of tin. 3 ports, 
and lead, 1. For the production of 
brilliants melt small portions of the 
alloy in an iron crucible. By dipping 
into the fluid mass, previously freed 
from evezy particle of ortde, pieces d 
glass or fareM, ground Uke ^flflants 
and highly polished, a thin layer of 
metal adheres to than which, after 
cooling, owi be readily detached, 
separate peoes may be connected bw 
soldering, ^mketimes tbe alloy u 
pourad into moulds faceted in the 
same manner as diamonds. . ^ 
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Vieior Metal ,—A white metfii has | 
beeu on the market for Homtr.tinie 
;iudcr thia name. It ie need for ^nd- | 
caetiug, and is excellent, for marine i 
work, as it withstands the action of 
sea-water as well as any of the zinc 
alloys. It has a whiter colour than 
Qennan silver. The following ana< 
lysis was made of a sand-casting of 
this metal: Copper 49'94 per cent., 
zinc 34*27 per cent., nickel 16*40 per 
cent., aluminium 'll per cent., iron 
'28 per cent. 

The iron is present as an impurity. 
It will be seen that the alloy contains 
a large atnount of zinc. Tl^ renders 
the mixture cheap. As so much zinc 
is present, the alloy is hard, although ' 
quite strong. Great care must be 
used in making the mixture not to I 
exceed the percentage of alumininum 
which is given, or brittleness will re¬ 
sult. Two ounces of aluminium to 
100 lb. of metal are all that are neces- 
suy. If one desires to duplicate the 
mixture, the following may be taken ; 
Copper 60 lb., zinc 86 lb., nickel 16 
lb., aluminium 2 oz. 

The nickel and copper are melted 
together under borax, and then the 


aluminium added. The rinc is nett 
added. The mcUl is poured into 
ingots, and gives better results after 
having been melted once. This mix¬ 
ture is too hard for rolling into sheet. 
(‘ The Brass World,’) 

Zinc Bronzes (Fontaint Moreau). 

Zn. CtL Fe. Pb. 

90 . 8 . 1 . 1 

91 . 8 .... 1 

92 8 . 

92 . 7 . 1 . .. 

The above may be considered the 
maximum of zinc and minimum of 
copper that will cast free of crystalline 
frwture. By lessening the zinc from 
1 to 4 pCT cent, and increasing the 
copper one-eighth td one-six^, a 
betW texture may be looked for. 

Hisceilaneous.—The following 
is a table of the proporfiobs of the 
various metals in the ^loys most com¬ 
monly employed in the arte and manu- 
fectures. The term “parts” means 
parts ly weight. The abbreviations 
are : Cu, copmr ; Zn, zinc; Sn, tin ; 
Pb, lead ; So, ayatimony; P, phos¬ 
phorus ; As, arsenic; Ni, nickel. 


Description. Co. Zo. Bn. Pb. Sb. P. 

Metal for friction^ parts of looo-\ ^ R 

motives (extremely hard). . . 

Bearings of carriages .... 97 8 . 

Bearings of driving wheels, also fori 

steam-engine whisUes giving a| 80 2 18 . 

clw sound.) 

Steom-engme whistles giving a deep\ 9 17 

sound./ * . 

Cross-heads of oonnecting-rods. . 82 2 16 ...... 

CyInfers of pumps, i^ve-boxee,\ 9 in 

and taps./ . 

Eocentric ooUars...... 84 2 14 . 

( 84 2 14 .. .. .. 

Bearings of axles and trunnions;] 86 2 IS 

eocentric coUan.j84 7 9 

I 68 4 28 . 

Pistons of bcomotivoi • • • •{ 84 3-4 2*9 4'7 * 


A.- 




Ni. 
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Miscellaneous 



DeBcrlptioQ. 

Cu. 

A. 

Sn. 

Pb. 

Sb. 

P. 

As. 

Ni. 

Axle-boxes . 

88 

2 

10 






Mathematical instruments, arms) 

90 








of balances. , . / 








Machinety bearings, etc. . . . 

67 . 


14 

19 





Steam-engine whistles .... 

30 


18 


2 




Metal to withstand friction (Stephen-1 
Bon)./ 

79 

5 

8 

8 





Rivets. 

64 

24-6 

3 

9 





Metal for coffins. 

16 


40 

46 





Metal to withstand friction . . 

2 


72 


26 




Cylinders of pqmps. 

7 

72 

21 






Metal for beajings of^locomotives . 

2 


90 


8 




White brittle metal (for buttons,) 

etc.).J 

Imitation silver. 

10 

6 

20 


64 




64 


3 






Pinchbeck. 

6 

i 







Tombac. 

16 

1 

i 






Red tombac. 

10 

1 







Specially adapted for bearings . . 

83 


16*5 


i-6 




For bearings and valves . . . 

83*26 


7 • 

9* 
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Electrotype “ backing metal ” . . 


,, 

4 

91 

6* 




Stereotype metal for paper process. 




88 

12 




,, „ for plMter process 

Bullet metal. 



.. 

82 

18 







92 



2* 


Malleable brass plate .... 

67 

33* 


•5 





Pin wire.' , 

67 

33 

‘•6 

•6 





.Jemmapes biaas. 

'Similor for gilding •. 

64-6 

33*7 

•2 

1*6 





92-7 

4*6 

2*7 






Ma^eobort for rolh'ng .... 

60 

20 

,. 

. ! 




20 

„ first quality. 

8 

3 






4 

White similor. 

For stopcock seats. 

7 


88* 


U* 


•6 


,» PlugB. 

For keys of flutes, etc. 



80 

20* 

20 







40 




Hard tip. 

White tombac. 

75 


i* 

26 


0-5 




Vogel’s alloy for polishing steel 
Rompel’s anti-friotion metal . . 

8 

i* 

2 * 

i* 





62 

10 

10 

18 





Arguxoid, a tough alloy supeirior to) 
brass . / 

56 

23 

4 
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Aluminium Paper. 

(a) The French Aluminium Co. have 
conducted a number of experiments on 
the manufacture of aluminium paper, 
for the use of packages containing 
foods, etc. The paper is coated on 
one side only, so that there can be no 
metal in contact with the substance 
contained in the parcel. 

Two machines are employed. One 
of them receives the raw paper in rolls 
for preparation. It comprises a num¬ 
ber of cylinders and a trough in which 
the colour is mixed with ^e gelatine 
or casein. To make metallised paper 
the liquid contains metallic duet in 
suspension which is deposited on the 
paper with the colour. Brushes 
worked hy the machine itself spread 
out the coat evenly. Then the paper 
continuing in motion is drawn towa^s 
the dryer. The latter has a double 
rolling track supported on pillars and 
constituted by two endless chains 
running across the building lengthwise 
four times. When the paper leaves 
the machine it is supported a stick, 
which automatically places itself on 
spurs fixed at intervais on the chains. 
Thus the paper is cairiai a lar^ge 
number of sticks which are dra>^ 
through the dryer at a imiform rate of 
speed. Finally, after travelling about 
500 metres, the paper is collected o^ 
a reel and conveyed to the calenders 
and, if necessary, goffered. 

(5) By the Wickel process great 
improvements have been efiected, as 
by it papers of all thicknesses can be 
treated. 

The paper is first of all coated with 
a vamish of suitable rosins dissolved 
in ether or alcohol; it is then drawn 
by heated rollers unden a narrow 
trough equal in length to the width of 
the paper, from which the metallic 
dust is uniformly whilkHn down and 
deposited on the paper, any of 
dust bung drawn off bf a suitable 
upirator. By this process the metal 
is protected from corrosion ly the, 


vamish, and therefore retains its value 
08 a protective ocMting of the paper. 
When calendered and goffered, the 
paper is suitable for all kinds of pur¬ 
poses. Cotton cloth or silk can also 
be metallised with ecjual facility ly 
this process. (‘ World’s Paper Trade 
Review,*) 


Amalgams. 

Mercury unites with a* large number 
of metals, formii^ definite chemical 
oompoundjscalled ‘‘amalgams,*’ Some 
of these are solid, while others exist in 
a fluid state. It is probable, however, 
that fluid amalgams merely represent 
a solution in excess of mercury of some 
fixed compound of mercury with 
another metal, inasmuch as when a 
quantity of such fluid amalgam is 
pressed through the pores of a c^mois- 
leather bag, a small portion of mercury 
passes through leaving behind the solid 
amalgam, which, on examination, is 
generally found to have a fixed chemi¬ 
cal constitution. The fluidity of an 
amalgam seems, therefore, to depend 
upon the presence of an excess of 
mercury over and above the amount 
theoretically required to enter into 
combination with the other metal. 

The chemical affinity which causes 
mercury to combine with other metals 
is generally of a feeble character. 
Glentle pressure will drive out a 
considerable quantity of the combined 
mercury leaving a combination in 
altogether difiorent proportions from 
the original one. A moderate heat 
also is sufficient to decompose almost 
any amalgam. This fact was formerly 
m^e use of in the |a*oce88 known os 
water-gilding. The artiole to be 
gilded was covered with an arrmlgayn 
of gold with excess of merouiy, and 
thw subjected to a strong heat. The 
mercury was driven off, leaving, the 
artdole covered with a coating of 
metaUk: gold, which, on bumulung, 
regaii^ita lustre. 
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Amalgams : Copper, G(^d, Silver, Tin. 


The following aro some of the most 
important amalgams ;— 

Copper Amalgam.—There are 
severm methods of preparing this, the 
following being, perhaps, the l^st: I 
A mixture of finely-divided metallic ' 
copper (obtained 1^ precipitating 
copper sulphate with metallic iron) 
and mercurous sulphate is triturated 
under hot water for hour, After 
this, the water is repeatedly changed 
untU it is no longer blue. The mass 
is then dried, kneaded well and 
allowed to harden, when it consists of 
an unalgam of 7 parts mercury with 8 
of copper. The peculiarity of this 
amalgam is its property of softening 
when kneaded, and burning quite 
hard again after standing some hours. 
It has been used by Parisian dentists 
as a stopping for decayed teeth, 
though, owing to the poisonous nature 
of the copper, it is not to be recom¬ 
mended for tl^ purpose. 

Gtold Aimalgam. —This is formed 
when mercury is heated with 
powdered gold or gold-foil. It con¬ 
sists usually of 2 parte of gold to 1 of 
mercury. It has been found native 
near Mariposa, in California, and in 
thfplatmum r^on of Colombia. 

The readiness with which mercury 
oomimes with gold is made use ofin the 
extraction of the latter from its ores. 
The ore is crushed in an iron mortar, 
or battery, as it is termed. Water is 
introduced into each batte^ by a 
number of pipes. Mercury is placed 
in the batteries in small quantities, 
and unites with the gold, as the Utter 
is liberated by the crushing process. 
The larger portion of the amalgam is 
afterwards found in the batteries, 
to the {dates, the remainder 
IwiTig oau^t by inclined pUtes placed 
outsit £ battetyi pUtes ^ 
(deaned by scrapii^ off adhering 
Mnalpum, first gently with a knife, 
with a tbirJr piece of hard 
' ^|am or rubber, ^ which eorapee the 
j4itBrfaee ‘dosely without cutting or 
it. The pUtes are then 
'iwilfced with water, and prepared for 
' ^vse agun by sprinkling mwcury over 


then, and spreading the same evenly 
by means of a cloth, tlius forming a 
freshly amalgamated surface. 

Iron Amalgam.—Iron will not 
unite with mercury under ordinary 
conditions. Small' quantities of an 
iron amalgam have, however, been 
formed by immerting sodium amalgam 
(containing 1 per cent, sodium) in a 
clear, saturate solution of ferrous 
sulphate. 

For coating Plastic Castings. 

—1 part tin, 1 mercury, 1 bismuth. 
The meidiry is mixed with the white 
of an egg, tmd added to the tin and 
bismuth when they are thoroughly 
melted and blended. The alloy while 
still hot forms a pasty liquid, which 
should be appli^ with a brush. 
(Giittier.) 

Silver Amalgam.— This com¬ 
pound is formed by the .union of 
mercury with finelydivided silver. 

‘ Native silver amalgam has been found 
at MoschelUndsbeig, in the PaUtinate, 
and in several oth^ places. Mercury 
is used for silver existing, in a pro¬ 
cess somewhat stmiUrto that described 
above for the extraction of gold. 

Sodiiun Amalgam. — Sodium 
and mercury combine readily under 
ordinary conditions by being brought 
into contact one with anotW. The 
union is attended with much hissiiig 
and spluttermg, smd with a consider¬ 
able evolution of h^t. 

Tin ALmalgam.— Tin and mercury 
combine readuy at ordinary tempera¬ 
tures. If 8 pajfis mercury be brought 
into contaot with 1 of tin, 6*«ided 
crystals of tin amalgam m farmed. 
Tm amalgiun is us^ for silvering 
looking-glaases. When pulverised and 
rubbed on thepolishii^^-stoue, it {arms. 
a kind of mosaic mver. Electric 
ftmalgam may be 1^ mailtin g 

tin Md sine together in various n^‘ 
portions in a parodedn cmcibk. The 
mixture is stirred up, and 
on tiie point of solidifying, the 
oury is added, and woiit^ into tiie 
mass. Th%wl^le Is next tranefored 
to a mortar warm enough to keep the 
amalgam soft while it is well worked 
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together, after which a piece of Ullow 
or lai^, not quite equal in bulk to the 
mass, is kneaded in untU the amalgam 
attains the proper consistency. 

Zinc Amalgpam is formed by 
mixing and triturating zinc filings wi^ 
mercury, at a heat somewhat below 
the hn iHng «point of the latter. It is 
usually prepared by pouring mercury 
into zinc at the- temperature at wbldi 
the latter is just kept in a fused state. 
Care must be taken to keep the liquid 
stirred, and to add the mercury slowly, 
and in as fine a stream as possible. 

Amber. 

(See also CBliULOlD.) 

Working.—Amber in the rough is 
first split and cut rudely into the shape 
required by a leaden wheel worked 
with emery powder, or by a bow-saw 
having a wire for the blade, tripoli or 
emery powder being used with it. 
The roughly-formed pieces are tlien 
smoothed with a piece of whetstone 
and water. The polishing is effected 
by friction with whiting and water, 
and finally with a little olive oil laid on 
aqd well rubbed with a piece of flannel, 
until the polish is complete. In this 
process the amber becomes hot imd 
highly electrical; as soon as this hap¬ 
pens it must be laid aside to recover 
itself before the polishing is oontiQued, 
otherwise the article will be apt to fly 
into pieces. 

Uendin^,— Smear the partswhich 
are to be united with linseed oil, hold 
the oiled part carabilly over a small 
charcoal fire, a hot cinder, or a blue gas 
flame, being careful to cover the rest 
of the ol^ect loosely with paper; when 
the oiled parts have begun to feel the 
heat, so as to be sticky, pinch or press 
them t(^;ether, and hold them so till 
nearly cold. Only that part where 
the edges are to be unit^ must be 
warmed, and even that with care, lest 
the form or polish of th^other parts 
fihould be disturbed ; the part joined 
generally requires a little repoliuiing. 


Imitation.-'A recipe by Holler is 
to melt two parts (by we^ht)of rosin, 
then four par^ of shellac. When 
these two are m a fluid state add two 
parts of pure clear white rosin. 


Anemometebs, and the 

DETBEMOTNO OF AIR 
CURRENTS. 

(See also Chimnby8 ; Ventilaiioh; 

BTC.) 

The various methods that have been 
employed for this purpose may be 
divided into three groups. 

FiraL —By moving at the same 
velocity as the current, and noting 
the distance passed over in a unit of 
time. 

&conti.~-Determining from obser¬ 
vation the rate at which small floating 
particles are carried along by the 
current, and assuming their velocities 
to be identical with that of the air- 
curreut itself. Smoke from exploded 
gunpowder, burning turpentine or 
amadou, small pieces of down, and 
small balloons filled with hydz^en, 
have been all more or leas employed 
for this purpose. 

Thtrd.'^^Dy using anemometen, or 
apparatus of various forms ; and these 
may be divided into tbrm clsases; 
(a) Anemometers having vanes or 
wands, made to twoive by the current 
of air impin g in g upOD them, the rate 
at which they revive being indicated 
by pointers on diids forming a part of 
the insfanunent—the pointers beiz^ 
made to revolve by means of wheels 
connecting them with the axis of the 
vanes or wands. The auunometers 
of Biram and Davis are instances of this 
class of installments now in use in this 
country, all of which require a correc¬ 
tion for friction. (6) Inetruments 
whidi are affected 1^ the force or 
impulse of the wind, without bexi^ 
subjected to any oontinituus r^olving 

b 




motion, such as Dr. Lind’s, Honaut’s, 
Bougior’s, and Dickinson’s anemome¬ 
ters. 

In modem practice determination 
of air velocities are made only by the 
anemometer, and it is therefore un* 
necessary to give further particulars 
of the fint and second methods. 

Anemometer* — The simplest 
form is that invented by Benjamen 
Biram, shown in Fig. 15. It consists 
of a series of vanes, D, £, which re¬ 
volve with the action of ^e air-ciureut 
—the number of revolutions, or rather 
numbers proportional to the revolu- 



Fig. It. 


tions, being registered by a pointer, P,' 
on the faoe of a dial forming a part of the 
instrument itself. It is made of three 
BiMB, 4, 6, and 12 in.; is very portable, 
and is not, with proper care, liable to 
get out of order, especially smaller 
aiee. A certain force of ourrent is 
required to overcome the friction, and 
put the instrument into motion. 
Mme of these instruments will con¬ 
tinue to revolve in a current as low 
as 80 ft a minute; but with most of 
tbem a velocity of about 60 ft. is re- 

* Kvery one yrtio has occasion to use 



rentU, nor yet the number of revolu¬ 
tions, but only a number proportional 
to the latter; and although it is of 
great value, as indicating an increase 
or decrease in the velocity, from time 
to time, such os the periodical varia¬ 
tions in any particular current, it is of 
comparatively little value at generaJly 
uted for ascertaining real velocities, 
such, for instance, as occur in changing 
or splitting air-currents, when it is of 
great importance to know the actual 
quantities. To obtain with this instru¬ 
ment accurate results, available for all 
purposes, it is necessary, as with 
Combes’ anemometer, to apply a 
formula to its recorded revolutions, or 
rattior to the number indicated by the 
index, in order to ascertain the actual 
velocity of any current; each particular 
instrument requiring special expen- 
ments to be made with it, in order to 
determine the value of the constants 
required to be employed in the formula. 
These constants remain the same for 
the Bamemstrument, 
so long as it remains 
in the same condition, ^ 
and are independent 
of the velodtiea of 
the currents of air in 
which it is employed. 

These adjustments 
are carefully made by 
the manufacturer. 

Lind’s Anemo¬ 
meter. — (a) The 
raising of a column 
of fluid above the 
general level of its 
surface is the prin¬ 
ciple of Dr. Lind’s 
anemometer, Fig. 16. 

It consists of two 
^lass tubes about 9 
mohes long and 
.^ths of an inch in P". is. 
oiBjneter, connected 
at their lower extremities by anotlier. 
tube of glass only ^ of an inch m dia¬ 
meter. The upper extremity of one 
tube is eitSer b^t over as shown, or is 
fltted with a thin metal at ri^ht 
angles, so that its mouth reoqjve 
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the cuiTcut of air in a horizonta:* di* 
rectiou. Water ie poured in at the 
mouth till the tubes are neariy half 
full, and a scale of inches and parts 
of an inch is placed between the 
tubes. When the wind blows in 
at the mouth of the tube the column 
of water is depressed in this tube, 
and elerated to a similar extent in 
the other tube, so that the distance 


between the surfaces of the fluid in 
\ each tube is the length of a column 
I of water, the weight of which is 
equal to the force of the wind upon 
a surface equal to the base of the 
column of fluid. The object of the 
small tube which connects the two 
larger ones is to prevent tlie oscillation 
I of the fluid by irregular blasts of wind. 

' The absolute velocity of the wind is 


Tablb op tbb Force abd Velocity op Dippbrbkt Wnms 
POB THE Graduation of Aneuohetebs. 


Feet Miles Feet Miles 
. In oue in one in one in one 

pounds,- 

j« Computed Computed 

if -W-S- Dr.t'S..-. 

I & Expcrimenta Ezpcrtmente 


Cburacter of the M'inda 


1*63 Ml 
3*26 2*22 
4*S4 3*30 
6-52 4*44 


) 1D*67 7-27 

t 14 67 10*00 
i 1619 10*35 
3 22*00 16*00 
i 29*34 20*00 
1 33*74 23*00 
9 3B’67 25*00 
i 44*01 30-00 

1 47*73 32 54 

2 61*34 36*00 

3 58*68 40-00 
i 06*01 45*00 

5 67*60 46*02 
D 73 36 BO'OO 
0 82*67 66*37 
0 68 02 60-00 

6 90*46 65-08 
0 96'82 66-00 
6 106*72 72*76 
0117 36 80*00: 
0116*91 79-71: 
6126*43 86*20: 
2130*00 92*04 
0 143 11 97*57 
0146 70100*00 
8160*93 102*90 
8 158*29 107 92 
0160 00109*00 
0140*34112*73 


16-16 11*01 
16*66 11 35 
24*30 16*67 
32*39 22*00 
37*26 26*40 
40*61 27*62 
48*60 33*13 
62*70 36*93 
56*69 38*66 
64*79 44 00 
73*89 49 69 
74*63 60*81 
81*02 55**i4 
91 28 62*23 
97*20 66*27 
106*40 71*86 
106*92 74*79 
117*84 80*10 
129*69 88*64 
129 09 88*01 
139*66 96*21 
149 07 101*63 
168 11107*80 
162*04110*48 
166*66113*63 
171*72117*08 
176*66 120*3? 
182*57124*47 


U&rdly perceptible . . . Rouse 
«raBt ^rcepttble . . . Kuuae 


Geutle winds . 

A gentle wind . 
Pleasant wind . 
Pleasant brisk gale 
Freiib breeae 
Brisk gale . . 
Very brisk . , 
Brisk gale . , 
Very brisk , , 
High wind . . 
High wind . . 


Very high.Rouse 

Craat storm .... Denham 

Very high.Dnd 

Storm or tempest . , . Rooae 

Storm.iJnd 

Orest storm.Rouae 

Great storm.Lind 

Orest storm . « L«Coz>damiDa 
Very great stonn . . . Lind 

Hurricane.Rouse 

Hurricane ..... Lind 
Great hnrricane . . . liud 
Very great hurricane , . Lind 
Most violent hurricane. . TJnd 
Bartloaoe (hat lean up 
trees and throws down 
bnlldioks ..... Bouse 
Observed by Boc^oo. 
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deduced from the height of the column 
of water, or it may be ascertained from 
the tables constructed for the purpose. 
Thus, according to Dr. Lind, a column 
of water 0*025 in. high, exerts a 
pressure of rather more t!^n 2 oz. 1 dr. 
upon a sq. ft. of surface, and balances 
the efiect of a gentle wind moving at 
the rate of ab^t 5| ft. in a second, 
or not quite 4 miles an hour. VHhien 
the column of water is 1 in. hi gh , the 
force of the wind on a sq. ft. u nearly 
5} lb., its velocity 32} ^es an hour, 
and its character a high wind. When 
the column marks 3 in. the force is 
upwards of 15} lb. on the sq. ft. the 
velocity above 56^ miles per hour, and 
of the oharacter of a storm. At 9 in. 
the force on the sq. ft. is stated to be 
46 lb. 14 oz. ; the velocity 97} miles an 
hour, producing a most violent burri> 
cane. Thus, it will be observed that 
in the greatwt stonns, the difference 
between the atmospheric pressures' 
on the windward and leeward sides 
of any object does not amount to of 
the pressure of the leeward side. 

From numerous experiments, Dr. 
Lind considered that the prossure of 
the wind in direct impulse is nearly 
proportional to the square of its 
vdooity. The following Table is cal* 
oulkted from this, but considerably 
enlarged by other experiments. 

Boi^ however, found that t^e 
force of the wind was greater by ^ part 
than Rouae’s Table gives. Hutton also 
showed that the forces at very great 
velocities increased in a somewhat 
higher latio than the squares of Ihe 
velocity. 

Henaut’B Anemometer, Fig. 
17, is similar m its principle and action' 
to that of Dickinson; in the latter the 
impulse is reoeived on a plain surface 
A, of oiled skin about S inches square, 
suspended from the top p, the varia> 
tions of which, from the perpendicular 
are not^ on a scale ddf\^ which 
^marked off by dureot experiments. 

ins^mest is extremdy portable, 
Abd^.ofefly put out of order; but 
i^ijjlHitpdSBeBeeB the great with 
brnfr^Mruments of this class,.of not 


Heiteut’s Anemometer. 


reqAiring any watch or other means of 
noting the time, it is in common with 
them subject to the great disadvantage 



of vibrating continually, especially in 
a rapid current, and of not recording 
the variation of the velocity Within 
limits of 20 ft. per minute; it is how 
ever, very mteful in steady currents 
of 6x>m 200 To 700 ft. per minute. 
The supports pp, aresacu^ toahase 
cti which is levelled by screws rt>. 

A simple anemometer that 
anyone can make is shown in Fig. 18 *. 
a is the pressure-plate, exactly 6 in. 
square made of ^vanized iron and 
fcwtened to the pilW a 10 lb. spring bal¬ 
anced ; the cylinder of the balance being 
fixed to the vertical tube c, which car¬ 
ries the vane, etc. To the end of the 
iron rod, in the balance, is attached a 
wire which passes over a wheel inside c, 
shown in the drawing, but, of course, 
in the tube, so that the copper 
wire can go down centre of o to the 
weight of d, which must have a slit in 
one side to run over a wire soldered 
inside /; this keeps lower wire stfsoghi" 
and prevents torsion. The^ wire is 
joined up in two at the bottom of d. ^ 
and the two wires should be oontinued^ 
down to the bottom. The vane is of 
the usuaS form, but should farm a 
bslanee for the other side, and must 
be weighted to' form tbe balapoe 
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neccBBary. Tho wire i» contmuod mark pounds. You may go over this 
down into tho room in wlauh dial ia several times until you have carefully 
fixed. Here make a dial 12 in. dia- j marked the dial, and your anemo¬ 
meter and divide it into 36 divisions ; meter will be finished. (W.J.L.) 

Amultiplyingr ane¬ 



mometer, applicable to 
the meaeurement of the 
velocity of air-currents, 
to meteorological observ¬ 
ations, and to the deter¬ 
mination of waterflow, 
consists of a tube formed 
as two truncated conical 
tubes, the smaller ends 
of which are of the same 
area (Venturi’s tubes). 
In this tube a much 
smaller one of similar 
construction is placed, as 
shown in 19. If 
greater delicacy be re¬ 
quired, a third may be 
added, the whole system 
being eccentric (Fig. 20). 
The constricted of 
the outer compound tu^ 
is surrounded by a hollow 
jacket, and connected 


each division being a full inch irom 
tho^ next: these divisions will indi¬ 
cate pounds, and if you divide the 
spaces between each into 6 you will 
have everything you require. The 
c^tre wheel a groove, and its 
circumference should be exactly the 
length of the rod in the balance, or 
rather the length from 1 to 9 lb,, 
every pound giving 4 lb on. dial. 
Now fix at the end a thin wire or 
watch-chain, the latter would be 
better, the old chains used in our 
grandfathers* verge watches—this, 
the bve, must bo connected to upper 
as well as lower wires *, to the bottom 
one then hang a weight just sufficient 
to 'keep finger in place. Having all 
done, get another mmilAr balance and 
fix it up against dial-plate, letting it 
mark 1 lb.; this will be 4 lb. on dial 
down below ; mark this on lAie dial ; 
ttien let upper balance bo ^Ushed on to 
21b., mark 8 below, and so on till the 
whole dial is markbd, then divide and 


with it by the small in- 



u 


Ftoa. 19, Tfl , 31. 

terv^ which sepBretes the tw^ trun¬ 
cated cones. This jadcet is in oon- 
^ nection with a U water-gat^, vdiioh 
indicates the velod^ of the current 
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to be meaBured. Tliis arrangement 
for a single compound tube is shown 
in Fig. 21. The utility of the instru¬ 
ment depends upon the fact that in 
such a case, as shown in Fig. 21, the 
reading of the manometer attached to 
the jacket is several times that indicated 
by a manometer at the orifice of the 
tube. The former is of course negative, 
whilst the latter is positive. The re¬ 
lation between the two may be, for 
example, 6:1. In an instrument 
consisting of two compound tubes, 
and in one of three tubes, the readings 
were related to those at the orifice 
in the proportions 20:1 and 80 : 1 
respectively. The instrument is sim¬ 
ple, rigid, portable, and inexpensive ; 
it affords a check on the ventilating 
apparatus of mines, and by a simple 
clockwork arrangement could be made 
to indicate defective ventilation; 
lastly, its multiplied reading conduces 
to great accuracy. (Atkinson and 
Dalgleish.) 


Aqua-Fortis. 

Aqua-Fobtib is a name originally- 
given by the alchemists, and is dilute 
nitrio acid. 

Sim/pU or Distil 2 lb. of 

saltpetre and 1 lb. of copperas. 
i>ou^,-—Saltpetre, 6 lb., copperas, 

• 6 lb. in its usikl crystallised state, 
tpgnther with 8 Ib. calcined to red¬ 
ness. 

Stroi^, — CopperM calcined to 
whiteness, and white saltpetre, of 
each 80 Ib. ; mix, and distil in an 
iron pot with an earthenware head. 

Nuric Acid or ^rit of NUre .— 
White saltpetre, 6 lb.; oil of vitriol, 
lb.; distal into pint of water. 
DUvie .—Strong nitric add 1 oz. 
measure, ai^ water 9 oz. by 
mMinkre. 

• { r— Double aqua-fortis, 
oommon salt,.! dram; distil 


Nimc acid is a colourless, trans¬ 
parent liquid having a specific gravity 
of 1*62 ; it freezes at —66° C. ; boiis 
at 86° C. ; fumes in the air, and when 
mixed with water evolves heat. It 
attacks and oxidises most metals, 
except gold, platinum, and some of 
the rarer metals. With many kinds of 
organic matter, strong nitric acid, if 
the temperature is kept down, forms 
what have been called nitro-substitu- 
tion products, one, two, or three 
atoms of hydrogen being removed 
from the' compound, and being re¬ 
placed ly an equal number of nitiyl 
(KOj), Some of these compounds 
are of great importance: thus from 
benzol CgH,) is formed nitro-benzol 
(CjHjpfOj) used in the manufacture 
of anQine. With phenoLpr carbolic 
acid (CjH,0) is formed tri-mtro-phenol 
or picric acid (C,H 5 (N 02 ) 30 ).' From 
cellulose, which is cotton or similar 
fibre (C^H^gOj) is obtained tri-nitro¬ 
cellulose 08 Hf(lI 0 ,) 30 ) or gun-cotton. 


Aqva-Bbgia. 

This is a mixture of nitrio and hydro¬ 
chloric adds. (Nitric add is some¬ 
times called Spirit of nitre, while 
hydrochbrio add is often called 
muriatic add, or spirits of salts.) 
The name Aqua-R^;ia was given by 
the alchemists owing to the power 
this mixture has of dissolving gold, 
platinum, etc., which neither of 
two acids named will do separately. 

(а) Distil together 16 oz. of nitrio 
add with 4 oz. common salt, 

(б) Mix t(^ther equal parts of nitrio 
add and hydrochloric add. 

(c) Nitric add 1 part, and hydro¬ 
chloric 2 parte. 

Of the above (c) is most effective. 


AQUAKTOK ^BiKIKO POWBBBS. 
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Aquarium. Repairing 
Leaks. 

Lraktnkss Is a fault inseparable from 
all wood-built aquaria. If you re¬ 
move the zinc covering tlie bottom, 
you will find water umlemoath, wluch 
slowly percolates, and very often 
travels along until it meets the groove 
in which the glass is set, where it 
make its unwelcome appearance. I 
doubt very much if it be possible to 
build a permanently tight aquarium if 
the same is framed in wood. By 
chance one might succeed. The 
wooden bottom contracts, and opens 
some mintl| joint in the cement. 
Under the pressure of the water the 
moisture creeps in, and the wood, tlien 
swells, opening wider the cracks. 
Then there is another fertile source of 
leakage, due to the water pressure 
forcing the glass sides outwai^B, and 
causing the cement to separate. The 
oftener the aquarium is emptied the 
worse the fault grows, and it is almost 
incurable, What is wanted for wood¬ 
framed aquaria is an elastic cement 
(marine glue useless), and it has to be 
found yet, I think the best all-round 
cement consiste of equal bulks of 
litharge and pulverised rosin—no sand 
linked into a thin paste with boiled 
linseed oil and applied at once. To 
make the flat bottom watertight, 
marine glue of good quality may be 
used in this instance. When the 
wood is quite dry saturate it with a 
thin solution of the glue, afterwards 
breaking up the glue into small pieces, 
sprinkling them thickly over the 
bottom, and ironing out with a hot 
iron. While still soft, completely 
cover with a layer of small gravel 
(shore), and press into the glue with 
the iron, A dusting of sand will com¬ 
plete the job, Of course, dig out all 
the cement in the glass (Tooves, and 
fill them again with the Homposition 
given above. The depth of the 
grooves should be twice the thickness 


of theglass, assuming } in. plate to have 
been used, and the width the same. 
The groove is part-filled with the 
cement, the glass slid in, and pressed 
outwardly by small blocks of hard 
wood pushed in the grooves. This 
prevents sprii^ng of the glass when 
the level of the water is at any time 
reduced. Fill the inner groove level 
with the aquarium floor, and if the 
job has been properly done veiy little 
water will find its way through. Un¬ 
doubtedly all aquaria should be built 
entirely of slate, and though in saying 
BO I advocate wliat I have never prac¬ 
tised, all my large SO-gall. sea-water 
tanks being built of l»ywood, 1 am 
fully alive to the fact that 1 might 
have saved myself much trouble. 
Slate aquaria are, of course, much 
more costly, to begin with, than those 
constructed of w(^, and economy is 
very frequently a determinative factor 
in the case. Use the dryest baywood 
obtainable, make the bottom two-ply, 
crossing the grain, and screw together 
with bi^ screws. But this concerns 
the building of aquaria, and not the 
stopping of leaks. (' Ehiglish Me¬ 
chanic. ’) 

Baking Powders. 

The following is condensed from a 
lecture on the chemistry of confec¬ 
tioners’ materials, delivered by William 
Jago, before the Society of Arts. 

Ammonium Oarbonate. ~ 
Among the. first of aerating agents 
is the solid commercial ammonium- 
carbonate, called by the confectioner, 
“ unmonia ” or “ volatile.” This 
salt may be represented by the 
formula 2(NH4) 2 (X)|'. CO, and is 
a mixture of the .carbonate and oar* 
hamate of ammonium. The compound 
has an ammoniacal smell and an acrid 
burning taste. On the application of 
heat, ^Wolatile” is decomposed into 
gaseous ammonia, water, and carbon- 
dioxide gas. The commercial nit 
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uhould be almosl free from non-volatile 
bodies, and good specimens will leave 
only a trace of fixed foreign noatter 
after being subjected to a temperature 
of 100'^ C., the actual quantity being 
from 0*04 to 0*4 per cent. As the 
composition of the salt varies, its 
strength may be determined an 
estimation of the alkalinity, titrating 
with sulphuric add, and using methyl- 
orange as an indicator. The salt is 
coniwuously losing ammonia, and so 
becomes we^er. CJommerciai samples 
vary in strength from an alkalinity 
equivalent to about 80 to one of about 
03•per cent, of the pure salt. If 
ammonium carbonate mixed with 
the other constituents of a dough, there 
is very little change until the goods 
are placed in the oven. With a rising 
temperature, the liberated carbon- 
dioxide and ammonia gases distend the 
mass and so produce the desired light¬ 
ness. When withdrawn from the oven 
such goods may smell and taste most 
strongly of the ammonia. With small 
articles of a porous texture, this smell 
soon completely passes off, but with 
larger ones this does not occur at ail so 
really, and for this reason volatile 
has to ^ used sparingly and cautiously 
by the oonfectiono-, and has practio- 
ally passed out of use in preparations 
sold for domestic use. 

Sodium Bicarbonate is another 
salt capable of giving off gas, under the 
action of heat alone. 1^ compound 
NaHCO|, then becomes the normal 
carbonate, NajOOi, with the eveduUon 
of steam and cvbon dioxide. A tem¬ 
perature of 36° C. (100° F.) is sufficient 
to.Gomplete thu (^nge. Sodium bi¬ 
carbonate has only a slight brackish 
flavour, but the normal carbonate has 
a strong alkaline taste. For this 
nason, and because only half its gae 
is evolved by Imat^ the bicarbonate is 
bnt seldom used alone., The objection- 
^ Mde .flarour is^ however, the much 
vprassing mason of the two, 
a doi^e of the cv- 

' eost much less than the 

> of acid neoessB^ to act on the 

Gou- 


morcial bicarbonate of soda is ohtoinod 
of a high degree of purity, and usually 
gives an alWnity very nearly equiva¬ 
lent to 100 per cent, of the pure salt. 
At times figures are obtaine<l wliich 
even go beyond this, and one is con¬ 
fronted with, perhaps, apparently 103 
per cent. In such cases the explana¬ 
tion lies in the fact that the salt con¬ 
tains more or less sodium carbonate as 
impurity. In the analysis of the bicar¬ 
bonate it is always woll to search for, 
and estimate approximately if neces¬ 
sary, the quantity of normal carbonate 
present. In using bicarbonate great 
care must be token that the salt is 
finely ground and intimately mixed 
with the flour and other constituents 
of the dough. Neglect of such pre¬ 
cautions leads to the formation of ' 
small masses of tho normal carbonate 
during baking, and these in turn act on 
the proteid constituents of flour with 
the production of a yellow stain or spot. 
Further, flour thus acted upon by 
normal carbonate evolves an uu^easant 
soapy odour. Like ammonium carbo¬ 
nate, the bicarbonate ijf soda only 
commences to ^olve Jis when 8ul> 
jected to the he^ of oven. 

Tartaric Acid.— When sodium 
bicarbonate is treated with an acid, 
the whofe of the carbon-dioxide gas' 
is evolved, and the corresponding 
sedt fonn^. Of aU acids, that found 
most convenient by the confectioner 
is tartaric acid, either in the free 
state or as ita acid potassium salt. 
Tartaric acid is widely distributed 
in nature, and is manufactured 
from some of its compounds oc¬ 
curring in grape juice. The add 
occurs in commerce as a fine white 
powder, having a clean acid flavour, 
uid is very soluble in water. When 
tartaric add and sodium Hcarbooate 
are mixed in with flour in equivalmt 
quantities, the result, by moistenix^ 
with water, is, that the add attachi. 
theowbonate, liberatmgall itsoarbou^ 
dioxide, and forming normal sodiuh^ 
tartrate. Ws latter salt is oompara* 
tively testdesB, and the presenoq 
the quuitity produo6d as » reaMiilB 
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from the amount of acid and hoda 
necessary for the aeration of an average 
dough is not sufficient to injuriously 
affect the flavour of the resultant 
goods. The action of tartaric acid 
and the bicarbonate, or more shortly 
“soda," commences immediately on 
the addition of water, and, for that 
reason, it is well to get the dough into 
tlie oven as speedily oa possible. Then, 
with the greater heat, solution of the 
two re-agents and their consequent 
mutual action, go on with augmented 
speed. Tartaric acid being somewhat 
expensive, it is important that no 
waste of it should occur, and as all, 
mixed in a dough, that is in excess of 
the equivalent of the soda is lost, it is 
well to remember that the proper 
proportion is 15 parts by weight of 
tartoric acid to 17 parts of soda. 
Tartaric acid should, on analysis, 
show an acidity equal to 99 (or up¬ 
wards) per cent, of pure acid, and 
the ash should not exceed O'25 per 
cent. Tartaric acid is said to have 
been adulterated with alum and acid 
potassium sulphate; but both these 
would be detected by an abnormally 
laige percentage of ash, and also ly 
the presence of sulphates. 

Cream of Tartar.— Not only is 
tartaricacid itself employed, but so also 
is itsacid potassium salt, cream of tartar. 
Cream of tartar exists in the crust 
or tartar deposited by wines on keep¬ 
ing, and is obtained by a process of 
solution, purification, and re-crystal- 
lisation. The salt occurs commercially 
as a white powder, and differs from 
tartaric acid in that it is only very 
slightly soluble in cold water, one 
part of the salt dissolving in about 250 
of water at ,50° F., whereas boiling 
water dissolves it in the proportion of 
one part of * ‘ cream " in 15 parts of 
water. To the confectioner, this is a 
most important property, b^use aa a 
result a mixture of cream of tartar and 
bicvbonate of soda,, as an aerating 
agent, is almost inactive in the cold. 
Doughs made with (JAs mixture, 
undergo little or no aerating change { 
untU placed in; the oven. Then tlie 


rise in temperature results in solution 
of the cream, and its consequent action 
on the bicorlionate. Tliis salt there¬ 
fore becomes active just at the time 
when such activity is most effective. 
The salt resulting from the action of 
these two re-agents on each other, is 
well known under the name of “ Ro¬ 
chelle salt." It possesses only a bland 
saline taste, and hence does not 
sensibly affect the flavour of goods in 
the manufacture of which “ soda and 
cream " are employed. 

Sulphates and Phosphates. 
—Tartaric acid has been mentioned se 
the one of most importance to the 
confectioner. Among more or less 
successful substitutes are acid potas¬ 
sium sulphate, acid calcium and po-' 
tassium phosphates, and phosphoric 
acid. The three former are obtatnaUe 
as white powders, and, mixed with 
starch in various proportions, are used 
aa substitutes for tartaric acid and 
cream of tartar respectively. In older 
confectioners’ redpes alum is some¬ 
times included as an ingredient; this 
body has a powerful acid reaction, and 
with soda can be used as an aerating 
agent. In view of the injurious nature 
of alum, its employment need only be 
mentioned in order to condemn it, and 
to point out that some non-injurious 
form of add should be used in its stead. 

Following are redpes for compound¬ 
ing baking-powders:— 

(1) Tartaric add powder 8 oz. 
Bicarbonate soda . 9 ,, 

. Rice flour . . . 10 „ 

A teaspoonful to every 1 lb. flour. 

(2) Tartaric odd . . 8 oe. 

Carbonate of soda . 8 „ 

Arrowroot, . , . 8 „ 

(8) Bicarbonate soda . 18 oz. 
Tartaric add . . 14 „ 

Carbonate magneua 6 ,, 
Farina . . . . 12 „ 

Hub through a aeve. 

(4) Dry carbonate soda 8 ot. 

Dry tartaric add . 6 „ 
Carbonate magnesia 2 „ 
Turmdic powder . 1 
The Boda and add are properly dried 
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mixJjre, which is effected by passing 
through a flue siove repentodly ; pack 


before mixiog, or the powder spoils by 
keeping. Preservoinstopperedbottles. 


(6) Tartaric acid . . 6| oz 

Cream of tartar . 15 ,, 

• Carbonate of soda . 20 ,, 

Rice powder . . 10 ,, 

(6) Bor wick *8 German is an arti* 
6cial fermentation powder, com* 
pounded with coarse maize flour. 

(7) Goodall’s is a compound of:— 

Rice flour ... 2 parts. 

A mixture of tartaric acid 
and bicarbonate of soda 
(each) .... 1 part. 

(8) Horsford’s. This is a powder 
supplied in two packets. The one 
contains an acid phosphate of lime and 
magnesia, made up with a certain 
quantity of flour, and the other is bi¬ 
carbonate of soda, with a little chloride 
of potassium. 

(9) Tartaric acid ^ lb.; bicarbonate 
of 8^ and potato farina or British 
arrowroot (of each in powder) f lb. 
Separately dry them ^rfectly by a 
very gentle heat, then mix in a dry 
room, pass the mixture through a 
sieve, and at once put it into packets, 
observing to press it hard, and to cover 
it Trith tin-foil or close-made paper, to 
preserve it as much as possible from 
the air and moisture. 

(10) Green’s. 

Tartaric acid . . . . 35 lb. 

' Sesquicarbonate of soda . 56 ,, 

Potato flour .... 1 cwt. 

Mix as before. 

For use, 1 or 2 teaspoonsfuls of bak¬ 
ing-powder are mixed with the dry 
flour, and other ingredients, which are 
then made into a dough, as quickly as 
possible, with cold water, and at once 
l^ed or boiled. By the addition of 
about ^ dr. of turmeric powder to each 
1 lb. of the mixture it is converted 
into egg-powder. It should be pre¬ 
served m bottles or tons, so as to pre- 
the absorptm of moisture. 

, ♦jfU) Tartaric acid . . J lb. 

^ 'Kcarbdnate of soda 12 oz. 
v-fBtarch . . . . 12 „ 

Dfj eMi thoroughly previous to ad- 


the powder down tightly, -to prevent 
the aleorption of moisture. 

(12) Bicarbonate of soda 4 oz. 
Tartaric acid . . 3 „ 
Farina . . . . 16 ,, 

Mix all together. By farina is meant 
any cheap farinaceous material—wheat, 
rice, or sago flours, etc. To make the 
packets requires a piece of wood, say 
6 in. long, for small packets, and the 
exact size'in thidmeas and width that 
the packet is to be. The end of this 
piece should flt into a block of wood 
and go through it. Take the paper 
and fold it on the end of the stick, and 
close it at the end so as to make a 
square bag; now put the stick with 
the paper on it into the block, and 
withdraw the stick, leaving the paper 
in the block. It is more convenient 
to measure the powd^ than to weigh 
it. Put the powder in a small tin¬ 
plate funnel, and shake it into the 
paper; remove the funnel, and fold 
down the other end of the paper, 
flatten the folds with Uie end of the 
square stick and push*the packet out 
of the block. The whole operation of 
mi^ug the packet should take a very 
short time. 

(13) Royal.’—k sample contained 
the. following approximate proportions. 

Granular tmiaric acid . 12 oz. 

Granular bicarbonate of 


soda .... 

. ^ n 

Starch .... 

. 12 

(14) Rmtford'i. —(Approximate.) 

Bicarbonate of soda 

. 7 oz. 

Phospliate . 


Starch .... 

• 4 „ 

(15) Cream of tartar . 

. 12 oz. 

Bicarbonate of soda. 

- 6 


Starch 
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Ball Valves, Noisy. 

Doubtless every practical man has 
experienced more or less trouble from 
this cause, and in some cases quite 
frequently. It is not at all a rare 
complaint, but it is one generally of a 
very annoying nature to all who may 
be residing in the house where the 
valve is. 

There are two kinds of sounds, due 
to two quite dliferent causes. One is 
a deep humming ; the other a jarring 
or jumping noise like successive shocks 
more or leas quickly repeated. Both 
are only noticeable when the valves 
are partially or nearly closed. A full- 
open valve seldom makes a noise of a 
disagreeable character. If it does it 
had best be changed for another. 

The humming noise is heard with 
valves on a high pressure service as a 
rule. As the valve closes and the 
passage through it becomes more 
restricted, the strain exerted by the 
water and consequent friction causes 
the noise to occur. We may well 
liken the effect, if not the cause, to 
what takes place in a stcam^hom or 
whistle. The steam is arranged to 
pass into and through a restrict but 
suitably shaped outlet aperture, and a 
veiy distinct noise is the result, if the 
pressure is sufficient. The volume of 
steam and the pressure have to be in 
some exact ratio with the area of the 
outlet aperture, and this is so with the 
ball-valve when it is closed sufficiently. 
If the ball-valve aperture could be kept 
fully open until the moment of closing, 
no noise of the kind could occur, as the 
proportions of the outlet, with the 
volume and pressure of the water, 
would be wrong, the former being of 
too great an area to the latter for the 
production of sound vibratioDs. 

The measures that can be adopted 
to prevent humming noise are, 
therefore, two. One is to put a 
loiger ball-valve, or a vffive with a 
more roomy way through it. The 
other is to reduce the pressure and 


the volume of water coming to the 
valve. The latteris l)eBt and often¬ 
times the easiest. The method of 
doing it is to choke the service close 
behind the valve, practically reducing 
the bore of the service-pipe. This 
might be effected by pinching the pipe, 
if it is lead, or by taking the valve off 
and putting a piece of small tube or a 
nipple-piece in the boss or tube which 
the valve is screwed into. Another 
way is to sold^ a piece of sheet metal 
over the tail aperture of the valve— 
the tail being the part that screws into 
the boss or pipe—then boring a I in. 
or in. hole in it. Still another 
way is to insert a stop-cock just 
behind the valve. This could be 
closed to any desired extent to check 
the volume and the pressure of water. 
The results will be identical with 
checking the service tube to a steam- 
whistle : plenty of steam may com^ 
through, but the sound ^1 
wanting. Checking the service 
to the ball-valve cannot do any harm 
or cause any inconvenience. There 
.will still bo abundance of water come 
through for all ordinary purposes. 

The other noise that occurs with 
ball-valves, and which is more or lees 
a chattering kind of disturbance, is 
caused by the movement of the water 
in the cistern. As water enters the 
cistern, falling into it with some force, 
that which is already there becomes 
agitated, and assume the character 
of little irregular waves on the tojp. 
When the cistern is sufficiently full 
to begin lifting the ball of the ball- 
valve to close it, the ball is not lifted 
in a slow and regular manner, but is 
caused to move up and down on the 
disturbed water. When the valve is 
about half, or a little more than half 
closed, the ball when lifted ty the 
disturbed water wholly closes the 
valve, but only to open again and 
.then close as fast as the agitated 
water moves it. If the water coming 
in is served at a fair pressure there 
will be a distinct noise and 
every time the valve is thus opened. 
and then abruptly closed. This is a 
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DoiHe,which makes itself heard tlirough- 
out the house, and in point of their 
irritatmg qualities there is little to 
choose between the two. Where 
there is an intermittent water supply 
the trouble only occurs once a day, 
but with a constant supply it may 
occur every time the tap is opened. 
The remedy for this latter cause of 
noise and annoyance is to prevent the 
agitation of the water in the cistern 
by that flowing in. This, is simply 
effected by fixing a tube, to the nose 
or outlet of the ball-valve so that the 
water it discliarges does not fall on to 
the water alr^y delivered, but 
delivers ‘it below the water level. 
A pieces of rubber tube fixed to the 
nose of the valve and allowed to drop 
about half-way down the cisteni wiU 
do; or a piece of metal tube can be 
soldered on. If the inflowing water 
enters beneath the level of the water 
already there, it will not agitate it, or 
cause the valve-ball to dance up and 
down. English Mechanic.’) 

Bamboo Work. 

(See oZso Basest Work.) 

Bamboo is known as an “Endc^n,” 
each new lay«- of wood being formed 
within the-old layer and not outside 
it, oonsequoitly the outside is the 
oldest andthardeet. 

Those who work in bamboo re^- 
larly may have noticed that it is liable 
to split at the ends, if not cared for, 
a split BomeiimeB working up the 
whole length if not attended to. This 
is usually the result of stocking the 
bamboo carelessly, uftd not protecting 
the ssmIb. The b^ plan for keeping 
astock of b^boo is erecting up- 
!r^t Wooden partitums say 4 ft. 8 in. 
y|h, by 2 ft 9 in. wide, along the 
of' the wWk^iop, spacing the 
•p^ir^tiotts ,s«ch a distance apart 
J^hake the different lengths of 
Jbajmhao, By this plan the emls are 


not left unprotected. Further pro¬ 
tection can be afforded by making 
light wood frames covered with roof¬ 
ing felt to rest on top of the partitioned 
spaces, the felt being cut larger than 
the frame one way so as to hang down 
a little way in front of the racks. On 
no account ever make bamboo racks 
nearer the ceiling than can be avoided, 
as the heated and dry air is injurious 
to the material. 

The principal in bamboo-work 
are jointing and bending, and the 
former is the cliief of these two. In 
fitting two pieces at r^ht angles, as 
Fig. 22, first with, 
a half-round fine ^ 

rasp or coarse file 
hollow out the end 
ofatocomeneatly 
Bgamst &, then fit 
a straight grained 
piece of wood 
tightly into a, as 
Fig. 23, and with 
a brace and bit . 
bore a hole in 6, to 
take this plug or 
dowel tightly* 

Have some hot 
glue ready, re¬ 
move the dowel 
from a, and after 
gluing it, drive it 
tightfy home into 
the hole in 1. Fio. 23. 

Now glue the oE- 

posed end and put a on to it and tap 
home gently with a hammer. 
member that for lastiiig work there 
are at least two essentials, viz., tightly 
fitting dowels and hot glue. It is also 
the ^t plan to always glue both 
surfaces t^t 4re to come together, 
not letting a glued surface come 
Bgmnst a dry surface. Thus the 
dowel has glue put on it, but, in 
addition, the bamtx)o should be ^ued 
where the dowel is to touch. Some 
consider this as essenti^ as anything ^ 
ingood^uing. Should abeof thinner 
st^ tl^ % it can be glued direct into 
a hole in 6 without a dowel, but as 
glue .does not htfld well on a hard 
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polished Burf>»ce, the end of a would 
then have to bo roughened with a file 
to take the glue properly. 

To make a joint at an angle such as 
Fig. 24, the same plan is resorted to as 
with Fig. 19, but as it is difficult to 
make a clean good-fitting hole in h at 
an angle to receive 
dowel in a pro- 
vjk perly, it is usual to 

str^gthen this joint 


flat, as Fig. 28, so that its loop pro* 
jects beyond the bench, as shown. 
This is all that is necessary except an 
atmospheric or Bunsen gas-burner, or 
methylated spirit lamp, with which 
to heat the bamboo. Do not apply 
the heat to one precise spot but heat 
about 6 in. or 8 in., then gradually 
bend it 1^ pressure on the projecting 
end. Always bend between knots, 


by- 

screw p^sed 


‘ y/yi through 

after 

the 

^ J/ 

y// 

is 

glued 

and 






U To 

make a 

joint 1 



at right angles os 
Pio 24 . Fig. 25, first saw, 
then rasp the ends 
to make an accurat# mitre, and then 
make an angle dowel with the grain 
in the wood us Fig. 26, and glue this 
in soundly. A cheaper, that is quicker, 
way, is to first plug the two ends of 
the rods soundly, then saw and rasp 



but if the bend must come where a 
knot is, then notch the knot with a 
saw-cut on the side that wall be in¬ 
side the bend. Bend gradually, heat¬ 
ing and cooling more than once if 
much of a bend is wanted. In cooHng, 




the mitre, and glue leather like the 
angles of a picture-fi^o. This by 
itself, however, is n6t strong enough 
for h^boo, and a screw must be usi^ 
to strengthen 

X and keep the 
joint secure. 

Wherea cross 
joint has to 
be made, as 
Fig. 27, the 
dowel after 
being care¬ 
fully fitted to 

Fro. ' 

is soundly Pm. sa, 

glued into the middle piece, as shown, 

the ends being glued on ^terwards. ke^ the pressure on the proji 
To bend bamboo, drive a large staple end, then oool vrith a rather wet 
kato a benoh and,then bend it down or sponge. 
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Bamboo-work is made up in flat 
sections, these being allowed to dry 
and become hard before they are joined 
up to make the whole article. When 
joining up, the whole can, in most 
cases, be cramped ” up by windii^ 
two or three thicknesses of stout string 
round, and should the string be diffi¬ 
cult to get tight, pass a stick under 
one of the strings and twist it round 
until the required pressure is obtained. 
As an example of b^boo-work, Fig. 29 
is given, this being a flre-screen of neat 
appearance. The centre can be filled 
in. with whatever material may be 
preferred. 


Barometers 

AND WEATHER-GLASSES. . 

A BaROMETEB is an insiamment by 
which the weight (sometimes termed 
pressure) of the is mea¬ 

sured or indicated) and 
f| as the air we breathe has 
a constantly varying 
weight, and the wd^t 
varies to A marked de^ee 
with variations in the 
weather, the instrument 
has gained its name of 
weal^-glass. The in- 
stnunent is very simple 
in parts, being merely a 
glara tube ffiled with 
mercury, the column of 
mercury being held up 
by atmospheric pressure, 
this pressure being equal 
to, and capable of holding 
up, a oolumn of water 
anout 82 ft. high, or a 
Vto. to- column of mercury 80 in. 

high, these meosure- 
varying vrith the altitude and 
toe state.of the atmosphere. 

.4,^ Jto fonn of weather-glass 

.N^^arking- parts more or less resemb- 
80, these ednrating of a tube 
Up at its lower end, this lower 


end being open with a float in it, the 
upper end being closed. The float has 
connected a cord which, passing over a 
wheel, is balanced by a small weight. 
The tube is filled with mercury, and, 
as only one end of the tube is open, 
the mercury cannot run out owing 
to the pressure of the atmosphere 
upon this open end, yet the level 
of the mercury must vary with every 
variation in the density or weight 
(pressure) of .the air as it occurs. AYith 
the balanced float, operating a wheel 
us shown, each variation is indicated 
by the visible pointer on the front of 
the dial. 

(1) To make a cheap barometer. 
Obt^ a straight fine glass tube, about 
88 in. long, and with a clean interior, 
sealed at one end, and having an even 
uniform bore of about 2^ anes dia¬ 
meter. The mercury to 'be used 
should be perfectly pure, and free 
from all air and moisture. This latter 
requisite may be assured by heating 
the mercuiy in a porcelain dish to 
nearly the toiling mint, previous to 
using it. The tube is then held 
securely, with the op6D upper¬ 
most, and carefully £1^1 with the 
liquid metal. The imprisoned air is 
removed by shaking. open end of 

the tube is then securely covered with 
the Anger, the tube is inverted, and the 
end covered by a finger is plunged be¬ 
low the surfacq of a little mercury 
placed in a small vessel to receive it. 
The finger is then removed, when the 
mercury in the tube will immediately 
fall to a level of about 30 in. above the 
surface of that in the small reservoir 
below. The tube is again closed by 
pressing the fingers on to the open 
end, brought to a horizontal position 
and gently shaken for, a shoH time. 
After a portion of the air embedded. 
in the mercury has entered the 
vacuum, the tube is transferred to 
the trough, manipulated as beforot^^ 
and the operation is repeated two dr 
three times until the mercury is freed 
from the ftdhering air. A simple 
method of ascertaining the quantity 
of mercury required is to fill toe tube 
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with wttter from a weighed measure, 
w6igh the measui'e again, when the 
loss of weight multiplied by 13‘5 will 
give the weight of mercury required. 
In order to attach the scale correctly, 
it will be necessary to compare the 
indications with those of some good in- 
strument. 

(2) Bogen’s Method.— When 
the section of tubing is reduced to 
that of a capillary tube, the filliug with 
mercury by the foregoing method is 
impracticable ; this difficulty is over¬ 
come by the following modification. 


portion of the mercury has been forced 
out; complete the closing of the tube 
with the finger, and immerse the 
closed end in the dish of mercury (e). 

On witluirawing the finger from the 
orifice the tubes will be in the position 
shown in Fig. 32, and both quite filled 
with mercury. 

The vacuum is formed as follows : 
Release the tube (6) from the clamp 
and raise it with one hand to a nearly 
vertical position, meanwhile holding 
the tube (a) firmly with the other 
baud. A vacuum (y/) (see Fig. 33) 


Flos. 31, 

Having filled the barometer tube 
with mercury, clamp it to a stand in 
the position shown in Fig. 31, and 
connect it by a 3-inch pifsce of rubber 
tubing (c) to a glass tube (a) of the 
some diameter and length, but open 
at both ends. Hold the open tube 
as shown in Pig. 31, and fill it with 
merouiy through a small funnel, 
ligh^ tap the rubber tubing to free 
any air bubbles that may have collected 
there, then, while the open%nd of the j 
tube (a) is partially covered by the 
finger, press the rubber until a small 


32. 33, 34. 

will then be formed in the tube (^) 
into which any air embedded in* 
merouiy will be released ; then gently 
lower tube (b) while tube (a) is raised, 
until they are in the positions shown 
in Fig. 34, when the air will be in the 
position The operation is then 

reversed, and repeated two or three 
times, until all the air is withdrawn 
from the mercuiy, whictr will be 
shown by its giving a characteristic 
naetallio sound, when the barometer 
tube is gently shaken endways. 

The method is ^UoaUe to nphon 
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and cistern barometers, and can ^Iso be 
used for the exhaustion of capillary 
tubing; the employment of an air 
pump and application of heat in 
exhausting the latter will greatly 
accelerate the operation. The manipU' 
lations which the method requires are 
simple, though great caution must be 
exercised in handling the glass tubes, 
when filled with mercury, to avoid 
breakage of the glass ; they can be 
performed with results by per¬ 
sons unaccustomed to experimental 
work, always giving an excellent 
vacuum. 

(3) Filling Tubes.—Applioation 
of Wright’s apparatus for distilling, 
to the ^ing or barometer tubes. In 
Fig. 36, a is a vessel full of impure 



mercury; 6 a tube about 30 in. long ; 
^ ean enla^ement otb i d and e tu^ 
inched in opposite directions; / an 
^ epne for .oonaectj^ with a Sprengel 
“g e tube a fittle over 30 m. 
i . ik a‘ retervon' with an outlet to 
k is filled with pure mercury, 
is now exhausted through 


/; the mercury rises in h and g until 
ois partially filled ; a Bunsen burner is 
plac^ under e, and the mercury distils 
over into p, and flows out through h. 

If now g is cut off at x a inches 
below the junction of e with the arm/ 
(the part h being no longer used), 
and a glass cock be inserted at X, 
then ty means of a short rubber tube 
this cock can be connected with 
the open end of the barometer tul^ 
to be filled, which latter will take the 
general petition of the whole tube g. 

The rubber tube must be covered 
with melted sealing wax. The impure 
mercury in a should first be washed in 
acids and dried before introduction. 
At the beginning of operations, a is 
full of impure mercury, but the rest 
of the apparatus contains only air. 
The Sprengel pump is set in motion 
and g^u^ly exhausts the air from 
6, e, d, e, and the barometer tube, 
until no air bubbles can be seen in the 
running mercury of the Sprengel 
pump, and until the sharp click is 
heard when the drops of mercury 
fall. The tube/is then sealed or a 
stop oock in it Is turned, cutting off 
the Sprengel pump ; the Bunsen bur¬ 
ner under e is lighted, and the mer- 
cuiy will distil over into the bBrometer 
tul^ which will thus be filled with¬ 
out lowing the mercuiy to come into 
direct contact with the air. 

The barometer tube should be con¬ 
stantly watched in order to detect any 
air bubbles that may be carried over; 
when seen they must be cooked out by 
heating the tube slightJy by means erf 
a Bunsen burner. When the bwro- ■ 
meter tube has become filled with the 
mercury, the cook at x can be d<»ed, 
the sealing wax is broken and the tube 
is replaced hy another. (F. Walda.) 

(4) See (4) and (6) as to whether ^e 
mercury be suitable. If the barometer 
has a Fiteroy pattern tube wlthitslower 
end turned up thus d, first fill this «q 4 
with mercuiy then press your thnmib 
or hand over the opening, tilt the tube 
over md fibax the mercury round 
bend into the main tube. Repeat thb 
until the tube is quite full, tt^ care* 
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fully invert the tube to its proper I 
upright position. When this is done 
the mercury will be seen to descend for , 
a little way at top, then stop at its | 
right position. In doing tills some 
mercury will overflow at the open end 
of the J at bottom, and, in anticipation 
of this, it should be held over a plate 
or pan. If the tube is a straight one, 
having its lower end open and dipping 
in a small cup or reservoir of mercury, 
then the Ailing can usually be done j 
'through a flne metal or paper funnel, 
the tube being inverted, i.e. with its , 
open end upwards, wliile this is dune. 
When it is full, a Anger is pressed over j 
the open end and kept there while the i 
tulie is inverted again and its open end 
put beneath the mercury in the eup 
or reservoir. In this case also tlie 
tube must be quite filled with mercury, 
and, when the finger is removed from 
the open end (in the cup of mercury) 
the mercury in the tube will fall a 
little way as already explained. When | 
a tube, of either kind, is filled with j 
mercury, and liefore it is turned its > 
proper way up, it is a good plan to ! 
heat its lower closed end, as by doing 
this air is expelled from the mer¬ 
cury, but great care must be used, 
as the healing in unskilled hands is 
so liable to result in fracture, a broken 
tube, and possibly loss of mercury. i 
Letting the filled tube, with closed 
end downwards, stand in a warm posi¬ 
tion (over a stove when the fire is just 
out at night) for a few hours is almost 
as good as heating the mercury. 

(fi)Cleaiuxi^Barometer 
To clean the tube of a film, etc., get 
a piece of covered electric bell wire | 
and fix on the end of it a piece of I 
wash-leather. It must be very fine 
wash-leather, cut into narrow strips ; 
wrap the wire from end to end, liv¬ 
ing a thicker piece at' the end to tightly 
fit the tube. 

Clean with warm water, soda, and 
Boap-powder, afterwards with cold 
water, using the covered wje all the 
time, of course replacing the wet with 
dry lather to finish. If the wire is , 
not covered, the tube will moat i 
1 


assuredly break, if not at the time, 
certainly witliin 48 hours after using 
the wire. Clean the mercury with ni¬ 
tric acid and water, say, for 4-6 lb. 
of mercury, 4 teaspoonfuls of acid 
and teaspoonfuls of water; put 
the whole into a soup plate, and put 
it in the oven or before the fire, and 
heat up to alx>ut 140^-150° F,, stirring 
it at intervals until the acid forms a 
sort of powder or refuse on the top 
of the mercury. When cold, run 
the mercury through a fine paper 
cone a few times, and then it is fit 
for use, 

(6) Siphon Barometer.—A few 
wonls must first be said regarding the 
selection of the glass tube, as on its 
fitness for the purpose the instrument’s 
future excellence will very much 
depend. Ordinary white, easily fusible 
glass tube should not be used, as the 
mercury is apt to attract its oxide of 
lead, and not only become impure, but 
by adhesion to the inside of tlie bore 
hinder the free oscillation of the baro¬ 
metric column. The proper kind of 
tubing is that wliich shows a greenish 
tinge in the glass when looked at end¬ 
ways, For either of the instruments 
shown in Fig. 36 or 37, it should not 
be less than ^ in. outside diameter and 
^ in. bore ; and if slightly larger may 
still be used with advantage. 

For the siphon barometer, Fig. 86, a 
piece of tube about 88 in. long is re¬ 
quired. This is to be well cleaned ly 
running through it plenty of warm soft 
water, while at the same time a little 
swab made from a piece of soft, fijie 
linen, tied in the middle of a cord, is 
pulled through the bore from end to 
end. After the water has drained out, 
alcohol in which precipitated chalk is 
suspended, should be applied to the 
inside ly means of the swab. A clean 
swab moistened with alcohol will 
remove the particles of chalk, when, 
the cord Ming withdrawn, fresh 
alcohol is to be poured through, after 
which the tube must stand in an up¬ 
right poaitioD till it has dialed per¬ 
fectly dry, a little cap of paper 
meantime, being placed on its upper 
H 
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Pro. 86. Fro. 31 

mrf to oxelude dust. The inner surface 
4ube muat finally be polished 
imh ’k email piece of tofk waahleather 


fixed on the end of a clean, smooth, 
covered wire. 

The tube thus cleaned and dried is 
now to be closed at one end by drawing 
it apart in a gas fiame about 2 in. from 
the extremity. The narrow pointed 
end, wliich forms when the tube is 
drawn asunder should be pressed and 
rotated in the flame till a sul»tantial 
and well-rounded closing has been ob¬ 
tained. About 32 in. from the sealed 
extremity a U-shaped bend is to be 
made. Care must be taken to make 
the curve a- grad\ial one, as failure in 
this respect would not only mar the 
appearance of the instrument, but 
might also tend to narrow the bore and 
maJke the bend a weak point. The arc 
of the curve is to be IJ in. The longer 
limb of the siphon is thus 32 in. long 
and a shorter one about 3 in. The 
short limb is not to be bent down quite 
parallel with the longer one, but should 
make a slight angle with it to render 
the subsequent introduction of the 
mercury more easy. The tube a is to 
have adapted to it a supporting stand 
6, which may be a piece of dressed wal¬ 
nut, 34 in. long, 3} in. wide, and about 
I in. thick, rounded off at the top, 
and furnished with a brass screw and 
ring for hanging up, A shallow groove, 
curved to correspond with the bent 
tube, is mode on the woo<l. The 
three small brass clasps c, provided 
for attaching the tube to its sup¬ 
port, may be readily cut from sheet- 
brass, polished, bent to shape, and 
drilled with a hole in each end to 
receive the appropriate small brase 
screws. The sliding scale support d is 
a slip of cherry or mahogany, 1 in. wide, 
A in< thick, and 28 in. long, havingtwo 
longitudinal cuts c, made therein, 
through which pass two screws which 
fasten it to the walnut scale and allow 
of its motion upward and downwards 
These acrewa may be of biasir with 
milled heads, or a cheap and exoeUent 
substitute may be found in the brass 
buttons with screw-stems sold for 
fastening ovriage aprons. These are to 
have their stems passed through 
longitudinal outs s, and screwed into 
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appropriate holes in the walnutsupport 
till their projecting sliouldorB bind on 
the scale support and prevent it from 
moving, except when re<juired. The 
bottom of the sliding scale support is 
a piece of sheet-braes cut square and 
attached by two small rivets or screws. 
Its angle or corner is used as an index, 
as will afterward be exjdained. A 
scale k made of a piece of ivory veneer, 
4 in. long, and about l:^in. wide, is re¬ 
quired for the upper end of tho sliding 
support. This must l>e cai'efully and 
accurately divided into inches and 
tenths, the lowest inch mark being 
numbered “ 29,” the next “ 80,” and 
the upper one “31.” It will be well to 
have the figures and lines done by an 
engraver; but, if economy bo a con¬ 
sideration, the markings can bo very 
well ruled with a fine j>en, and after 
the ink has dried a coat of tliin dammar 
varnish will protect the lines from 
injury by moisture. Tho ivory scale 
is now to be fixed to the sliding support 
with the upper end of which its top 
exactly corresponds. If the measures 
have been correctly made, its 30-in. 
mark will now be situated exactly 30 
in, from the bottom of tlie brass index. 
An excellent cement for attaching the 
ivory to the wood is made of a little 
isinglass dissolved by heat in equal 
parts of alcohol and water. The 
walnut support 6 should receive two 
or three coats of copal varnish. The 
cherry wood slide d may either be 
finished with boiled linseed oil or var¬ 
nish, according to fancy. 

All parts of the instrument being 
thus fitted, it only remains to intro¬ 
duce the mercury. For this purpose 
the tube a being detached from the 
support, is placed upon a level table 
and sustain^ by sm^ pieces of wire, 
80 that the short limb is uppermost, 
the long limb lying flat upon the 
table. The mercury used should be 
as pure as possible : though if freshly 
distilled mercury cannot be had that 
of commerce may be used, provided it 
has not become contaminate by lead 
Or kindred metals, A fair test of the 
goodness of mercury is made by drop¬ 


ping a little into a clean white plate 
and causing it to run about. If 
bright round globules are formed, 
wliich readily coalesce and leave no 
trails of discoloration on the china, 
the metal is sufficiently pure. If, 
however, the drops b^ome pear- 
shaped and soil the plate with dull, 
metallic splotches, the metal must be 
rejected. Before being used for 
filling, the mercury should in any case 
be forced through small pinholes in a 
piece of thin c^mois skin to remove 
mechanical impurities. The tube 
being filled, is next raised gently into 
a vertical position, with its closed end 
uppermost. The mercury will descend 
a few inches, showing the Torricellian 
vacuum in the upper part ^ of the 
longer limb, wliile at the same time 
it rises and overflows from .the open 
orifice of the short limb. From the 
latter, enough of it should be dis¬ 
placed, by inserting a small round 
piece of wood into the bore, to leave a 
couple of inches empty. After this 
it only remains to finish the instru¬ 
ment by attaching the tube a to its 
support with the brass clasps c and 
screws. A narrow strip of green 
surface paper, 4-5 m. long, slipped 
behind the upper part of the tube 
where the yacuum appears, is ao im¬ 
provement to the look of the instru¬ 
ment and an assistance when taking 
the readings. It will now be evident 
at a glance that by bringing the 
lower brass comer of the index level 
with the surface of the merciiry in the 
short limb, as often as an observation 
is to be made, the height of the mer¬ 
curial column in inches and decimals 
will at once be shown on the ivory 
scale. 

A small thermometer I fixed beside 
the sliding scale is at once a useful and 
ornament^ addition to the barometer. 
A small cap m of metal or wood must 
be loosely fitted over the open end of 
the tube to exclude dust, (A. F. 
MUler.) 

(7) Cistem Barometer. — The 
tu^ must be cleaned as already de¬ 
scribed, and closed at <me end ; but in- 

E 2 
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stead of being bent it is left straight, 
and cut off at a length of 32 in. Fig. 38 
shows a section of the cistern, which 
is simply a small wooden cup turned 
neatly out of liard wood; its outside 
dimensions being in. diameter and 
In. high, and the inside cavity being 
I ^ in. diameter and 2 in. 
deep, A cut made with 
a fine saw along the line 
a separates the under¬ 
neath part of the cistern 
as a small wooden ring, 
to the bottom of which 
must be glued a piece of 
stout wash - leather 6, 
Fio. 3B. made loosely convex so 
as to bulge r^ily 
inward and outward, forming the 
cistern-bottom and supplying a mov¬ 
able surface on which the atmo¬ 
spheric pressure is to act. A hole c 
in the closed top admits the pipe d, 
which passes down into the cistern till 
its end is level with the line of divi¬ 
sion a, and is secured in place by 
being cemented where it goes through 
the wood of the top. A small hole e 
for adjusting the height of the mer¬ 
cury is made ^ in. ^low the closed 
top of the cistern, and stopped for the 
time with a little wooden plug. 

The filling with pure mercury is to 
be done as already described in the 
case of the siphon, except that the 
tube may now be placed in a nearly 
vertical position with its closed end 
downwai^ ; a small straight funnel is 
to be used for pouring through. The 
cistern has also to receive as much 
mercury as will fill it to the edge a, 
after which the ring-shaped piece, 
bearing the wash-leather wttom h is 
coated with glue on its sawn surface 
and pressed on in place, so closing the 
oiBtem. As soon as the glued joint is 
firm, the tube may be turned up into 
proper position by placing the finger 
on the washleather bottom, and press- 
-inff ^ inward till the orifice of the 
■ tobo is felt, when the whole is 
miioklT Thus no air enters 

^e'^oe during the momept of turn¬ 
ing, ev’er; and as an instant later its 


I opening is covered by the mercury of 
I the cistern, the vacuum is now 
secured. Care should be taken how¬ 
ever, never again to turn the cistern 
bottom upwa^. The tube being now 
in a vertical position, the level of the 
mercury is adjusted by removing the 
plug from the hole e, when the super¬ 
fluous metal escapes and the column in 
the tube descends, leaving the vacuum 
above. The plug is,then to be re¬ 
inserted and glued in place. 

The stand (which it is well to make 
and fit to the tube before the latter is 
filled) is shown in Fig. 37. It may 
be of walnut, mahogany, or cherry, 
and its general style and finish must 
depend on the fancy of the maker. A 
shallow groove down the centre re¬ 
ceives the tube /, and an oblong cavity 
at the bottom admits the back of the 
cistern, while its front may be 
covered with a hollow ornamental 
turning g as represented. The scale 
A, which in this case should be in. 
long, may be ruled on ivory as already 
suggested, though an instrument of 
this description is really deserving of a 
well-made engraved scale, with a ver¬ 
nier giving r^ings to the hundredth 
part of an inch. Such a vernier f is a 
narrow piece of ivory in. long, 
provided with a groove to receive the 
inner edge of the ivory scale along 
which it slides next to the tube, a 
hollow being out in the wood of tlie 
stand behind the scale to admit of its 
motion. It is divided into 11 equal 
parts 10 horizontal lines numbered 
downward from 1 to 10, each of the 
divisions measuring therefore ^ 
in. The 30-in. line of scale is to be 
placed exactly 30 in. above the centre 
of the hole e, which marks the level of 
the mercury in the cistern. It is best 
to affix the scale to the stand by little 
brass screws. A small thermometw 
A, opposite the barometer scale, adds 
to tne el^ance and efficiency of the 
instrument. A slip of green surface 
paper should be pasted in the groove 
behind theitube before the latter 
is fixed in place. The top of the 
tube / should be covered by a small 
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turned button I of bone or wood, 
(A. F. Miller.) 

(8) Expelling Air Bubbles 
from Barometer Tubes.—FirHt 
remove the tube from its board ami 
pour out as much of the quicksilver us 
possible. Then invert the tulxj (with 
closed end downwards) and stand it 
iu a warm place for an liour or more, 
to get warm through. Then, liolding 
the tube firmly near both cikIh, make 
the closed end ta}> ona table lightly and 
repeatedly, and the bubbles will work u p 
and escape. One or two thicknesses 
of washleather should be placed on the 
table for the tube to strike on, and, 
if necessary, the finger should Ixj held 
over the upper open end to ])rcveut 
any mercury flying out. To replace 
the mercury follow the directions 
already given, and if the inercui^ 
appears dirty filter through thin or 
pricked washleather. 

(9) Glyceriiie Barometer.— The 
marked influences of the variations in 
the pressure of the atmosphere upon 
the disengagement of carburettedgases 
in coal mines lias led engineers to 
devise a new barometer that will not 
only indicate the most minute varia¬ 
tion of atmospheric pressure, but 
will indicate it so plainly tliat miners 
and others not experienced iu making 
barometric observations can readily 
detect the variations. 

(a) Jordan spent several years in 
studying the diflerent liquids that 
might possibly be applicable in con¬ 
structing an accurate and highly sensi¬ 
tive barometer, and finally found that 
glycerine produced the ^st results. 
The glycerine is very pure, and has 
a specific gravity of of 1-26, and 
on^ account of its high point of ebul¬ 
lition the vapours have no perceptible 
tension at ordinary temperatures, and 
it will only cong^ at a very low 
temperature. The height of a column 
of glycerine is 26 ft, 9 in., and a vari¬ 
ation of ^ in, of mercury corresponds 
to a variation of about 4 hi thg 
oolumn of glycerine. As gtycerine is 
very apt to ateorb the moisture of the 
air, it is covered with a thin layer of 


prepared thickened petroleum in the 
cistern of the barometer. Jordan con- 



FlO. 39. 


Btnicted barometers for the South 
Kensin^on and Jermyn Street Mu¬ 
seums m London, and the former is 
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still in use (1907); both gave perfect 
satisfactioD. 

The instrument, shown in Fig. 39, 
was erected by him at Kew Observa¬ 
tory, and consists of a cylindrical cistern 
of tinned copper, about 6 in. liigh and 
10 in. diameter, provided with a screw 
cover or cap having a small opening 
leading into a recess containing cotton 
to act as filter and keep out the dust. 
The large barometric tube is made of | 
ordinary gas pipe, about | in. dia¬ 
meter, and is rigidly attached to the 
cylindrical cistern or cup. The upper 
end of this tube fits into a piece of 
bronze, into which a gloss tube | in. 
diameter and about 4 ft. high is 
securely cemented. This tube ter¬ 
minates in a cup inclosing a rubber 
packing. Graduated scales provided 
with indicators are placed at each side 
of the glass tube, the one on the left 
side indicating the inches and tenths 
of inchm, the right-liand scale shows 
the equivalent measure of a corre¬ 
sponding column of mercury. The 
s^es are attached to an open plank 
which is ftfitened to the wall of one of 
the upper stories of the observatory, 
snd the large tube passes down to a 
room situated 26 ft. 9 in. lower. The 
glycerine in the barometer is coloured 
with aniline red. Before putting the 
glycerine in the tube, it is boiled at a 
temperature of about 180° to expel the 
air and to c^e it purer. The air is 
exhausted from the barometer tube by 
means of an air pump. 

(h) jffow to make a Glycerine BarO' 
TOtftej*.—-A bottie about a quarter 
filled with glycerine, coloured red 
with magenta or crimson aniline, has 
a glass tube of about the diameter of 
a pencil passing airtight through the 
Dork which is inserted airtight into the . 
bottle. The lower end of the tube 
beneath the surface of the gly- 
eerine. The bottle is made to contain 
Dompressed air by blowing into the 
upper end of the tube. On removing 
(^e' tnouth, part of the glycerine 
rie^n tbs tube until the weight 
af liquid column in the tube and 
bh^ atmosphere balance the internal 


air pressure on the surface of the 
glycerine. The column in the tube 
will tend to rise when the pressure 
of the atmosphere diminishes, or the 
temperature of the compressed air 
rises, and to fall when the atmospheric 
pressure increases or the temperature 
of the compressed air diminishes. So 
far as the variation in the height of 
the column is due to changes in 
I atm(wpheric pressure, the column 
moves in the opposite direction from 
that in a mercurial barometer. 

It will now be seen that it is desir¬ 
able U) eliminate from the reading of 
the liarometer scale tiie efifect due to 
a change in temperature. Simultane¬ 
ously observe the reading of the baro¬ 
meter and a thermometer at hand. 
Next find the differeuce between the 
readings, calling that of the thermo¬ 
meter the minuend. The difference 
is regarded as the relative pressure of 
the atmosphere at the time of observa¬ 
tion. The divisions on the instrument 
are } in. apart, and the length of the 
tul^e above^ the bottle is 26 in. It 
seems bett^ to have 100 divisions 
tlian any other number. These divi¬ 
sions b^ no relation to those on 
mercurial and aneroid barometers. 
Each instrument is intended to be 
compared with itself to indicate a 
relative pressure of the atmospliere. 
In the instrument the degrees are 
marked and numbered with a pen on 
a strip of paper obtained from a ribbon 
roll; this is poatod upon a neat wooden 
case behind the tube. The case has a 
recess into which the bottle is let. A 
piece of wood, of the proper shape, 
secures the bottle, while leaving it 
almost entirely in view. Two small 
wire staples secure the tube to the 
scale. If desirable, a paper scale 
may be pasted upon the tube, thus 
dispensing witli a case. 

Of course, it is lialde to be broken 
when thus constructed. The use of a 
thermometer is scarcely necessary if 
the boromltcr is kept in a cell/u- or 
any place where the temperature is 
nearly uniform. 

With a tube 3-4 ft. long, the bottle' 
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may be buried in a large box of dry 
sawdust, or any other poor conductor 
of heat, in a finely divided state. The 
instrument will then give fair results 
witliout using either a thermometer 
or a cellar. 

The advantage of using glycerine 
instead of water, is tliat glycerine 
scarcely evaporates ; it is, however, 
higlily hygroscopic and needs to be 
pnjtected from the air by some 
method as in (a) ; it will not freeze 
except at a very low temperature, and 
if a minute quantity of water be pre* 
sent, it never becomes solid. • 

The upper end of the tube should l)e 
loosely filled with cotton, to keep out 
the dust. A fter having forced air into 
tiie instrument, it should not l)e 
allowed to approach a horizontal pf)8i“ 
tion, for the compressed air may blow 
the column out of the tulic; if this 
does not happen, a large air bubble 
may separate the column, and render 
the instrument useless. No particular 
dimensions are requisite for either the 
bottle or the tube. The magenta is 
used merely to render the column 
more readily visible. Other colours 
may be us^, but this is the most 
b^utiful. (J. Asher.) 

(10) Portable Mercurial Baro¬ 
meter. —The cliief feults in the ordin¬ 
ary barometeraro imperfect VEtcuum and 
a degree of capillarity in the mercury 
which makes it difficult to read the 
true level. With portable barometers 
it is rare to get accurate results. 
Kralvitch overcomes the obstacles by 
the instrument shown in Fig. 40. 
The two chambers a 6, as well as the 
tubes joining them, are filled with 
pure dry mercury. The chamber a 
communicates with the chamber d by 
a capillary tube. On tipping the 
barometer, the mercury in b flows into 
a, displaoiiig the air, which escapes by 
the tube o into chamber d, and cannot 
return to the barometric chamber a. 
The resOTVoir h assists in filling the 
tube, which is done cold. On reversing 
the tube, the air ooUeett and escapes 
at the hole q. At m is a rubber tube 
uniting the two portions of the instru¬ 


ment and capable of being closed by a 
pinch-cock. By repeatedly reversing 
the tube, all air is at last forced out of 
the barometric chamber a. The instru¬ 
ment is rendered portable by reversing 
it, and putting the pinch-cock on the 
rubber tube. 

(11) How 
to Bead the 
Barometer. 

— The baro¬ 
meter is only 
an extremely 
sensitive bal¬ 
ance,oramano- 
meter, showing 
the variations 
of atmospheric 
pressure. The 
early makers of 
one form of the 
instrument 
had tlie unfor¬ 
tunate idea of 
marking cer¬ 
tain points on 
the dial with 
the words 
“fair,” “rain,” 

“storm,’’etc.; 
their example 
has been fol¬ 
lowed blindly 
and hence the 
bad reputation 
of the baro¬ 
meter, The 
passage of dry 
winds over our 
heads natural¬ 
ly causes the 
barometer to 
rise, while 
damp winds 
have the re¬ 
verse effect; but it must not be 
forgotten that rainy winds in Europe 
come from the south-west, and are 
ascendant in latitude—they raise the 
air, and in the same degree lighten the 
barometer ; on the contiaiy ^ winds 
come from the north and east, are 
cold, and desoendent in latitude—they 
drive the air towards the surfsoe of the 
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earth, and cause the harometer to fall. 
The barometer shows very well the 
great atmospheric perturbations—the 
only condition being that we should 
learn how to use it. The diurnal 
course of the sun above the horizon 
exercises its influence on the baro¬ 
meter, it heats the atmosphere, caus¬ 
ing ascending curreuts of air, which 
create a fall in the level of tlie mercury 
in the afternoon, and a return towards 
the former level in the evening. It 
is evident that the barometer may vary 
from three distinct causes ; by change 
of altitude, under the influence of dry 
and moist winds, and under the action 
of the.solar rays dependent on the 
hour of the day. These premises 
being stated, it is not astonishing that 
two excellent instruments, one placed, 
for instance, at the lower, and the 
other at the upper part of a liousc, 
should never agree. Proprietors of 
certain inatruments declare that theirs 
MO the only barometers to be trusted ; 
old friends will dispute about them. 
With the present mode of graduation, 
it is rare to find two barometers in the 
same house marking even the same 
division of the dial ; the instrument 
which marks “ variable " on the 
ground-floor will incline to “rain*’ at 
the fifth storey, for in a house 60 ft. 
high the difference in the height of the 
column of mercui 7 is about 2 mm. 
Take a small aneroid wheel-barometer 
in your hand, and walk up or down a 
street with a sliarp ascent, and you will 
find the needle deflect towards ‘‘fine 
as you descend, and fall os you rise— 
every 30 ft. representing about 1 mm. 
in the barometric variation. 

French barometers are generally 
graduated for Paris, and cannot pos¬ 
sibly be correct in places of different 
altitudes. The position of the index 
is altered. The barometer is affected 
much by latitude, and a little by longi¬ 
tude ; the oscillation i? alter^, and 
no change in the index will correct the 
enror, 

Buppress the deceptive indicatioDB 
(m tm dial, and the Iwrometer may 
be con^t^ anywhere with profit. 


When the mercury is rising or falling, 
the indication of the same foreteUs 
faithfully the probable weather to be 
expected. The only exception occurs 
when two opposing currents are 
strolling against each other. In such 
a case the barometer will be scarcely 
affected, yet the rain may fall suddenly. 
Generally, rapid variations of the in¬ 
strument indicate change ; when the 
fall is rapid, roin may be expected; 
when very rapid, storms. The import¬ 
ance of the atmospheric perturbation 
is in proportion to the rapidity of the 
fall of the mercury, but the duration 
^ t)f bad weather is m general long in 
' proportion as the fall has been gradual 
and continuous. If the mercury 
' mounts very rapidly, the weather is 
: not completely changed ; it mounts 
‘ more rapidly tlian it falls, but still 
there are differences to be observed. 

' In testing the condition of the mercury 
■ by tapping gently with the finger, it is 
; not safe to accept the rising of the 
! index as a sign of fine weather; it 
' must be remembered that the baro¬ 
meter, unless acted upon by a tolerably 
energetic current, hw a marked ten- 
, dency to rise between 5 o’clock in the 
I afternoon and midnight, to fall between 
' midnight and 5 o’clock in the morning, 

: and to rise again between 5 a.m. and 
mid-day. 

(12) Baroscope. —Takeanybottle; 
pour coloured water into it, al»ut J of 
the (quantity the bottle will hold; in- 
’ sert in it a glass tube, from 3 to 4 ft. 
long, and passing air-tight through the 
stopper, which must also be air-tight. 
Let a paper index, divided accor^ng 
* to any scale of division, say into inches 
and fractions of an inch, be glued to the 
glass tube. Blow into the glass tube 
' 00 as to cause the water to ascend the 
tube a few inches, say 10 in., and the 
' instrument is constructed. The bottle 
must be placed in another ve^^,^ and 
; protected 1^ sawdust, or some other 
' material, from the influence of changes 
I in the temperature of the atmosphere. 
This veiy sepsitive instrument records 
faithfully any change in the density of 
the external air, and the approe^ 
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a storm will infallibly be indicated by 
a sudden rise of the water in the glaes 
tube. 

(13) The Aneroid Barometer is 
BO named from its indications being ob« 
tained without the use of mercury or 
any otlier fluid. Its action deiiends on 
atmospheric pressure on a metallic 
which has been hermetically sealed 
after exhaustion of air. An index, 
traversing a dial, records the changes 
in the weight or pressure of the air 
on a given surfjice. A fiat circular 
Ik>x, aliout 1 in. in depth, is made 
of some white metal, the upper and 
under surfaces of which are corrugated 
in concentric circles tt) give it greater 
elasticity. This box being exhausted 
of air through a short tube, and then 
made air>tight by soldering, forms a 
spring which is affected by every varia¬ 
tion of pressure in the external atmo¬ 
sphere. It is attached to the bottom of 
a metallic case, wliich encloses the 
ihechauism of the instrumeut. At the 
centre of the upper surface of the 
elastic box is a solid projection, about 
half an inch high, to the top of which 
the principal lever is attached. This 
lever rests partly on a spiral spring, 
and is also supported by two vertical 
pins, with perfect freedom of motion. 
The end of the principal lever is 
attached to a second or small lever, 
from which a chain extends to the 
centre, where it works ou a drum 
attached to the arbour of the hand. 
A hair spring, the attachments of which 
are made to the metallic plate, regu¬ 
lates the motion of the band. 

As the weight or pressure of the 
atmosphere is increased or diminished, 
the sur&ce of the elastic box is de¬ 
pressed or elevated, and this motion is 
communicated through the levers to 
the afbour of the hand. The spiral 
sprmg on which' the lever rests 
is intended tb compensate for the 
effects of alterations of temperature on 
the minute portion of air which the 
box must‘contain, however perfect the 
exhaustion: The actual movement at 
of the elastic box, from 
wmeff^he indications emanate, is 


very slight, but this is increased 667 
times at the point of the hand; so 
that a movement to the extent of one- 
220th part of an inch in the box, 
carries the point of the hand through 
3 in. on the dial. The tension of the 
box in its construction is equal to 44 
lb. At the back of the outer case is 
a screw, to adjust the hand to the 
height of a standard mercurial baro¬ 
meter. 


Basket Marino. 

It may be stated at the outset that 
although the art of basket making is 
commonly thought to be confined to the 
use of osiers, there can be little doubt 
that the use of cane for this purpose 
is now nearly as great, particularly 
in the making of fancy goods. An 
I authority has stated quite recently 
that as much as one-half of the cane 
grown and cut is now used in basket 
work, wliUe bamboo is gradually grow¬ 
ing in importance for a certain cl^ of 
goods. Hushes also take a place in 
light and fancy articles ; but although 
it is not the intention to treat of the 
use of rushes or bamboo in these pages, 
it may bo stated that the latter is 
beaten fiat to cause it to split into 
strips, and is then woven into coarse 
baskets and rough though strong pack¬ 
ing hampers. With care bamboo work 
may be given an excellent finish, but it 
does not then compare favourably with 
osiers or cane in cost. 

The OeierB) known also as willows 
or rods, are the stems of various varie¬ 
ties of Salix or sallows. 

The green-leaved osier, or ornard 
{Salix mbra), is strong and tough, and 
in request for carboy b^ets. 

The Sfwniard, or Spaniard rod. 
{Salix triandra), has several varieties, 
some very good and others very in¬ 
ferior. black-budded Spaniard is 
used for the bottoms, rims, and 
handles of large baskets. The grey 
Spaniard comes in useful for coarse 
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brown baskets. The horae Spaniard is varieties, as the skit-willow, the gold* 
a very Jxwr kind. ^ stone, or hornrod, of wliich there are 

old common osicTf being soft, of 2 aubdrvisiona — the wire hornrod, 
cou^, and brittle, is not worth culti- j which is thin and tough, and the water 
vating in many instances; but there liornrod, which is very inferior. The 
are some varieties of the Salix vimu rods (osiers, etc.) grow best on strong 
nalii that are extremely useful, and and loamy soils, 
the good and inferior ones bear such a ^ Osiers are not used freshly cut ; 
close resemblance to each other that I they are allowed to shrink and dry, 
the difference often cannot be defected I which may take some montlis. To 
except in the working. The best 1 moke osiers workable, they are damped 
variety is known under several names, in bundles, water being sprinkled on, 
as those of the snake osier, brindled j or they are dipped in a trough of water, 


osier, blotched osier, and speckled osier. 
The yellow-barked osier is also a good 


after which they are covered with 
some damp matting. When they get 


one, while the long skin is of smaller thoroughly damp they are pliable, 
growth, but lias the good qualities of Brown osiers take the longest to pre¬ 
being heavy, firm, and tough. The pare, and require soaking under water 
hrownrod, hrownard, or silver osier for about 4 to 7 days. If wanted 
(Soliz Aojfmrtniitaiui), has a whitish quickly hot water may bo used, or even 
hue on the under side of the leaf, eel boiling may bo resorted to. 
baskets being usually made of this Peeling Osiers.—The principal 
variety. The gelsler partakes some- obstacle to the general cultivation 
what of tho nature of the Spaniard, of the osier is the labour of peeling 
but is of more tapering habit, with a it, a work that must be perfiirmed 
thick butt. The new kind (Soliz at or near the locality of its growth, 
forbyana) is also akin to the Spaniard, The shoots are cut after the ground 
being equally strong, but more pliable is frozen, to prevent the roots from 
in working.^ The Hollander resembles being pulled from the soil in the 
tho new kind in its qualities, but is act of cutting. They are bound in 
d^erent in appe^nce ; and these may large bundles and placed in a tank, or 
be seen growing in large quantities on on a level piwe of ground, supported 
the Dutch coast. The stone osier is in an upright position, 
a good kind, used for fine work. and water to the depth ft 

The UuTU-kaved orirntd'(Salix lam- of 2-3 in. is allowed to | ||1 
hertiana)f the bastard French (Salir flowoverthebutts. After r j|J\ 
lanoeolafa% and the roee ornard (Saltz standing until spring, the 11 |lj[ 
heliz\ are very inferior, used only for stem hw absorbed water . 

fish b^ets and hampers, their ends enough, by capillary at- m ^ 
snapping in the working inward and traction, to render the 1^1 w 
outward, which consequently makes removal of the bark easy. R'iS]|iJ ^ 
inferior work ; but the bitter ornard This is done by drawing 
(Soliz purpurea) grows tough and the shoots through a CKl 
slender, and, like all the other oniards, ! special tool consisting of 1|I|U j | 
will thrive in water. I a stake aboat 3 ft. long i ,|IU 

The French^ French rod, or real : and 3 in. thick, with some v |7 
Frenohjbas been imported from France, of its heart removed by y 
where it is much used in the manufac- a saw for about 18 in. of ^ 

^re of small ornamental baskets. On its length, and cut larger ' * 
Ck>ntment it is much in request by at the bottom, as shown (Fig, 41). 
wine coofpera, who bind on their wooden 'Rie p^^ces of iron, of a section as 

tb the wine casks with it. Fig, 42, are aecurod by screws to the 

^ ‘THk 1 ^, or wUlows, as they are sides of the opening, the aUghtiy 
*4enBo4 in trade, comprise several rounded surfaces each otir. 
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By putting an oaier between the irons, Society of Arts, and reproduced by 
pressing the top sides together with permission. 

the hand and then drawing the osier , Materials and Tools. —The 
through, the peel is stripped so as to : willows when they reach the work* 
be easily removed. j man are known to him as rods, 

Cane is used cither round or flat, I which he roughly clasaifiea as osier and 
the cane (except in lai^e sLzes) being fine. The former is generally used 
split and finish^ to size, so that its brown for coarse hamper work, and is 
natural hard polished skin is not always unstripped ; the latter, stripped of its 
Been. Exception to this is in the case skin, and used whitened or buffed, is 
of chair cancs, which always have employed in the manufacture of the 
one side of natural exterior surface, finer classes of work—buff rods being 
while others can be liad either way. rods which have been boiled before 
The sizes of canes are recognised by stripping, and so stained a rich light 
numbers, most cane merchants issuing brown hue. The technical terms for 
illuHtrated price lists, or sample the sizes into which the rods are sorted 
cards, showing the sizes. Fig. 43 will , are most ancient and curious. The 
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afford an idea of the sizes of some of ; smaller sizes of brown are known as 
the numbers, these being about four* ' luke ; the rising sizes, as long small, 

fifths of full size. The round canes j small, threepenny middleboro; and the 

range from No. 00, which is about [ largest, as great. The white is more 
^ in. diameter, to No. 16, which is ' carefully subdivided; and the smaller 
i I sizes are known as tack, short small, 

In working with cane, a suitable | long small, etc. Bagged, is the rough 

quantity is loosely coiled, then dipped l twiggy stuff which is rejected as value* 
into a tub of cold water for a few ' less for whitening purposes. Having 
tninutes, then taken out and allowed ; been soaked in tanks the requisite 
to lie wet for 20 to 30 minutes, j number of hours or days, the stuff is 
would be for small cane, while 1 ready for use. The tools required are 
thicker would be allowed longer; but ’ few and inexpensive: a shop knife, for 
it should be not^, that if the cane is ! outtii^ out, Fig. 44 ; a picking knife, 
soaked too long it may become rough j for trimming off the rough projecting 
*“j|™ther spoiled. ^ ends. Pig. 46 ; one or tw’o bc^kins, for 

^The following remarks are extracted staking up or making handles, Fig. 40; 

a paper on ‘‘Basket Making,” an iron, for driving the work closely 
delivered by Thomas Okey before the together, Fig. 47 ; a pair of shears, for 
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cutting off bottom or cover Bticks, Fig. 
48 ; a dog or commander, for straight¬ 
ening the sticks that form the rigid 


n 


FlO. *44. 



finmework of square baskets, Fig. 49. 
A screw block (Fig. r)0) in which 
square baskets are commenced ; and a 
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cleave of boxwooil for splitting osiers 
—usually made in two shapes, one to 
Split into three, and one to split into 
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idur, F^. 51. The split pieces are 
qJlM i^eins, and are used for sieves 
jttd i^tuahing; the splits are then 
sawaKDvely drawn through a shave to 


remove the central pith, and through 
an upright to render them uiiifornj in 
width. This is the full kit. An 
ordinary round or oval 
basket can be m^e with 
no other implement tlian 
a knife. The employer 
pn)vides a lap board, on 
which the basket is placed 
while the sides are being 
filled up. 

Strokes and Me¬ 
thods of Working.— 

A rod to the workmen 
has four different parts— 
the butt, the top, the belly, the back. 
To make a round basket, the work¬ 
man first cuts off the bottom sticks 
from the butt end, slipes them and 
places them crosswise beneath his 
feet, and in this position proceeds 
to weave the bottom. He firat binds 
thorn together by two rods, called 
slath rodte, and, gradually opening 
out the ranting sticks, he fills the 
bottom up to its required width. The 
first task of an apprentice is confined 
to making these bottoms—a peculiar 
form of torture, known as taking 
the boy’s backbone out. There is 
a method of making a round or oval 
bottom in asitting position, by splitting 
one layer of the cross stic^ with a 
bodkin and inserting the others. This, 
however, is rarely practised in this 
country, and it is scorned by the 
English workmen as fit only for women 
and foreigners. The bottom sticks 
being cut off (and if the basket is to 
be a common slewed one), the workman 
sharpens by two cuts on the back an 
odd number of stakes, which are to 
form the warp, so to speak, of the 
I sides; these arc inserted in the bottom, 
and then pricked up by the point of 
the knife, gathered into a hoop, and . 
set up or upaetted in the direction of 
the body of the basket. This being 
done it is sided up to the requisite 
depth, the stakes are bordered down, 
and the projecting tops are cut off. 
This is known as the belly. If a foot 
is needed, it is now put on by inserting 
, the tops cut off from the st^es along- 
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Bide the upsetted stakes; the foot rods 
are waled, and then laid down as in a 
border. A cover is made in similar 
fashion to the bottom, and handles are 
fixed by twisting a rod and roping it 
under and over the border. The 
strokes chiefly used are termed: a 
slew, when two or more rods are 
woven in together; a rand, when one 
single rcKl is woven at a time ; a pair, 
when two are woven alternately one 
over the other ; a fitch, when two are 
woven alternately one under the other; 



basket making. It will be seen that 
the bye-stakes are merely inserted in 
the upaett, whereas the stakes sj« 
driven in at each side of the bottom 
sticks and pricked up to form the sides. 
Bye-stakes are only used in fitched 
work. 

Bottoms. —The most common ex¬ 
ample of work fora novice is to make a 
round mat, and, as tills is similar to mak¬ 
ing the Ixittom of a round basket, the 
description may be given here. It is 
supposed tliat small cane is used so that 
the whole operation can be conducted 
with the hands and made visible for if 
osiers were used the booted foot has 
usually to be employed to hold the first 
cross spokes or stakes while the weaving 
is commenced. Fig. 53 shows how four 




this last stroke is used for making 
skeleton work. A wale is three or 
more rods woven one after and over 
the other to form a binding or string 
course. Besides common borders, many 
other forms, such as plaited, roped, 
trailed borers,are used. 

Pig. 52 is an engravin g of a waste- 
paper basket made by Okey 
(with no other tool than a knife) to 
Ulustrate the chief strokes used in 


spokes are placed to cross four spokes, 
when the weaving is about to be com¬ 
menced. These spokes must be long 
enough to reach well beyond the edge 
of the mat (or well beyond the top of a 
basket), to allow of their being finished 
off properly at the edge or border. 
Now take a weaving piece or “weaver,” 
and bind it round, over and under the 
four spokes, as shown at thecommenoe- 
ment of the work in Fig. 54, going 
round twice or three times before 
“ breaking out,” which this illustration 
is intended to show. The breaking 
out is the beginning to take the 
weaver over and under each spoke 
separately, as shown, and at the same 
time the spokes are spread out more 
like the spokes of a wheel. After the 
weaver has been taken round, say 
twice, in this manner, it will be noticed 
that the weaver goes under or over the 
same spokes each time,- and this will 
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not produce a strong or proper example 
of basket work. To overcome this, 
there must be an odd nwiiher of spokes, 
when it will be found that the spokes 
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which have the weaver go over them on 
one round will have it go under them 
the next, and this results in the true 
kind of basket work required. To ar» 
range for this there has to be inserted 
wlmt is known as the “ odd spoke ” ; ♦ 
this is shown in black in Fig. 55. 



Fro. 55. 


The spoke may be merely pointed and 
pushed in, though the best plan when 
It is possible (the spokes b^ thin) 
is to use the thin end of it for the first 
binding (as Big. 54), only banning 
with the proper weaver when about to 
break out.^’ 

'V^en the odd spoke is in, the weav¬ 
ing is continued without interruption, 
except to see that the spokes are evenly 
^laoed, and to join a new weaver as the 

desired Tesalt can be obtained In 
two 

. 07 *T and one. under, In which 

of qwkes will do, but 
wfegSife'al |daa It to insert the odd spoke. 


last one is used up. There are two or 
three methods of joining the weavers, 
that is to say, arranging for the ending 
of one weaver and the beginning of 
another. For general purposes the 
methods are two, these being depicted 
at Figs. 56 and 57, In the first, it 
will be seen tliat the end of one and 
the banning of the other are bent at 
right angles, and, after making a space 
with the bodkin, these ends are tucked 
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down one each side of a spoke. In the 
other, a long splice is made, the two 
ends beingtapra^d off and laid together, 
and, being held so, they are woven in 
as if they were one solid weaver. Care 
is only required to see that the ends of 
the splice come against the spokes, 
as shown. ’ 

Sides. —Wlienthecircleisof correct 
size, the question whether the work is to 
be a mat or the bottom of a basket decides 
whether the margin or border is now 
to be made or not. If it is a basket, 
the spokes have next to be tunietl up 
as Fig. 68 (fiiwt deciding which side of 
the finished work shall be inside the 
basket), and the weaving is continued. 
A good plan to follow is that known as 
“ turning up at twice,” this being to 
turn up half the spokes, alternate ones 
and those which the weaver has 
over, then, having woven round one 
more tum^ the remaining spokes are 
turned up. What is known aa curv¬ 
ing ” can be done in the same any, 
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except that only a few of the spokes are 
turned up at the time, so as to make a 
curved turn instead of an abrupt angle. 
Curved rims may bo naade hi this way. 



F[U. 68. 


Borders. —There are quite a num¬ 
ber of iSiorders tliat can be made eitlier 
plain or fancy. The common form 
of plain border is as Fig. 59, in which 
the spoke, when turned down, is first 
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passed under the next spoke, over the 
following, under the next, and is tlien 
tucked down beside it. Fig. 60 is a 
simple open border. Needless to say, 
there is abundant room for the worker’s 
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ingenuity to design borders, while 
there ue numberless examples to be 
seen in windows of shops dealing in 
&ncy goods. 

Colouring Wicker Work.—In 

colouring osiers, those which an boiled 


with the peel on are given the rich 
buff tint which wicker chairs usually 
have. A brown stain may be made of 
J lb. permanganate of potasli in 1 gal. 
of water; wliich, after application, 
must be followed with a second stain 
consisting of lb. American brown 
potash, 2 oz. nut-galls, 1J gal. of water, 
and Vandyke trown to the required 
sliade. A mahogan}^ colour can be 
obtained by first coating the wicker 
work with gum-water, wliich, when it 
is dry, is brushed over with a solution 
of bichromate of potash dissolved in 
hot water. The work should then be 
varnished with shellac varnish. A 
malit^ny colour can also bo obtained 
by boiling some logwood chips in water, 
tlien adding (very slowly) a small 
quantity of sulphuric acid. This is 
brushed on the work, which is after* 
wards varnished. (And see Stains.) 

Bleacliiiig is a processnot requir^ 
for osiers, but is sometimes resorted 
to for cane and rush. The method 
is as follows. Make a suitable sized 
bath of boiling water, and dissolve in it 
1 lb. wasliing soda to each gallon. 
Steep the cane in tliis for an hour to 
two hours. After this, wash or soak 
the canes in clean cold water. Make 
a bleaching bath by adding | lb. 
chloride of lime to each gal. of water, 
and immerse the canes in this for about 
12 hours. Next put them in an acid 
bath, ^ pint sulphuric acid to each 
3 qt. of water, and let the cane pass 
through this. Finally wash well in 
clean water, to ensure all acid being 
removed. It is best to pass some 
spare pieces of cane through the pro* 
cess first, to judge the result. (And 
see Bleaching.) 

Varnish for Baskets.— (a) Good 
linseed oil is boiled in a capacious vessel 
until a drop of it, when poured upon 
a cold stone slab, becomee so viscid 
: that it strongly adheres to the finger 
when touched, and can be drawn out 
in long threads. This is mixed with 
20 times the quantity of good, fat 
copal varnish, and the mixture is 
reduced with ae‘ much turpentine oil 
as is required to bring it to the desired 
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consiBtence. To colour this varnish, 
if required, it is best to add aniline 
oolouTB dis^Ived in benzol, and to miz 
the solution intimately with the var* 
niah, I 

(5) Mix 1 oz. shellac and 3 oz. rosin 
with 1 pint naphtlia ; shake till well 
dissolved and allow to settle before 
use. (And see Varnishes.) 

Bell Founding and 
Bell Metal. 

{See also Allots, Bronze Founding, 
Etc.) 

The following is condensed from 
a paper on Clocks, Carillons, and Bells, 
before the Society of Arts by Mr. 
A. A. Johnston. 

Alloys. — (a) For large liells. 
Copper 100 lb., tin 25 down to 26 lb. 

For small bells. Copper 12 lb., tin 
41b.. 

(6) Thompson’s, Copper 80 lb., tin 
10‘llb., zinc 5‘6 lb., lead 4-3 lb. 

(c) Clock bell me^. (1) Copper 
75 '19lb., tin48*81 lb. (2) German : 
copper 73, tin 24'3, zinc 2'7. (3) 

Swiss : copper 74‘5, tin 25, lead O'.5. 

.(d) Parisian, for small ornamental 
clocks. Copper 72 parts, tin 26) 
parts, irofn 1) parts. 

(e) Locopaotive bells (American). 
Copper 80 lb., tin 20 lb., zinc ) lb., 
lead ) lb. 

(/) White table-bells. (1) Copper 
2'06 parts, tin 97'31 parts, bismuth 
0*63 parts. (2) Tin 7, antimony 1. 
(3) 14, antimony 2. (4) Fine 

tone : copper 40, tin 60. (5) Tin 19, 
nickel 80, platinum 1. 

(y) Gang metal. (1) Copper 78 parts, 
tin 22 parts. (2) Copwr 78'5, tin 
10-27, lead 0'62, silver 0'18. (3) 
ifCoppe^ 10, tin 4, zinc 1*5, silver 0*5. 

Xh) For small bells, said not to 
and be light in wei^t, and of 
gooflaound. Copper 6 lb,, mckel 1 lb., 
a^ cool: add X lb. zinc and ) 
atn^tuum, melt and cool again ; 


now finally melt, and add ) oz. mer¬ 
cury and another 6 lb. of copper |n a 
molten state. 

I («) Japanese, and known as ‘‘Kaza- 
kene.” (1) Coppeg^ 20 parts, tin 
8 parts, iron 1 {^,Vnc 3 parts. (2) 
Copper 20, tin 5, lesS 2|, zinc 1. (3) 
Copper 20, tin 6, lead 4, iron 1, zinc 2. 
(4) Copper 20, tin 4, lead 4. 

(j) Bailway signal bells. Copper 
60, zinc 36, iron 4. 

(h) Sleigh bells. Copper 84, tin 16. 

(0 Ship. Copper 82, tin 12, zinc 6. 

Proportions. —The usual pro¬ 
portions are, to have the upper thin 
part of the bell one-third tlie tliick- 
ness of the thickest part (known as 
I the “sound-bow”). The thickness of 
I the sound-bow varies with the size of 
I the bell, those of large size having this 
I part as thin as one-fifteenth the dia- 
j meter, wliile with small ones, it has 
I been as thick as one-tenth the dia¬ 
meter. These noay be considered ex¬ 
tremes, the generally accepted effective 
thickness of the aound bow being one- 
twelfth to one-thirteenth the dia¬ 
meter. If a peal of bells is to be 
undertaken, it is desirable—necessaiy, 
in fact—to adopt a rather wider range 
of thickness to prevent the treble 
being so small and weak as to be over¬ 
powered Igr the tenor, though care 
must be taken not to run into the 
opposite extreme and make the large 
beUs too thin. In calculating the 
sizes of bells to produce particular 
notes, and assuming that eight beBs 
are made of similar material, and their 
sections exactly similsr figures, in the 
I mathematical sense they will sound the 
‘ eight notes of the diatonic scale, if all 
their dimensions are in these propor¬ 
tions : 60, 53), 48, 45, 40, 86, 32, 30, 
which are merely convenient figures 
forrepresenting the inverse proportions 
of the times of vibration beloz^ing to 
the eight notes of the scale. So that 
if it is required to make a bell a fifth 
above a given one, it must be | of the 
size in eve^ dimension, unless it is in¬ 
tended to WU 7 the proportion of thidl- 
ness to diameter, for the same rule 
; then no longer holds, as a thinner 
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will give the same note with a lese dia¬ 
meter. The reason is, that according 
to the law of vibrating plates or springs 
the time of vibration of similar bells 

varies as 

diameter 

bells are also completely similar solids, 
the thickness itself varies as the dia¬ 
meter, and then the time of vibration 
may be said simply to vary inversely 
as the diameter. 

Shape.—Next to the alloy of the 
bell, its diameter, shape and mould 
require close attention. A bell of a 
given weight must also be of a given 
diameter and thickness. For example, 
a ton bell should l>c 4 ft. diameter at 
the mouth, and in. thick at the 
sound-bow, whilst a 1-cwt. bell should 
be 18 in. diameter and 1^ in. thick. 
There is no getting away from this 
rule if you wish your casting to turn 
out a success. The same principle 
applies to all bells of various sizes. 
Ihe heavier the bell, the larger and 
thicker it becomes ; the lighter, the 
smaller and thinner. 

'Weig'hts.—The weights of bells 
of similar figures vary as the cubes 
of their diameters, and may be nearly 
enough represented by the figures 
216, 162, no, 91, 64, 46, 33, 27. 
The exact tune of a set of bells as they 
come out of the moulds is a secondary 
consideration to their tone or quality 
of sound, because the notes can 
altered a little either way cutting ; 
but the quality of the tone will 
remain the same for ever, except that 
it grows louder for the first two or three 
years that the beU is used, probably 
from the particles arranging themselves 
more completely in a crystalline order 
under the hammering. 

Moulding. —BeUs of small size are 
generally moulded in sand from a metal 
or wooden pattern, and the sand mould 
is dried in a stove. Large bells are 
moulded in loam. The core is built 
in brick on an iron platfcam, which 
must have nugs in case % mould is 
made above ground. This brick core 
is covered with f in or 1 in. thick of j 
hair loam, and the last surfiaoe-washing 


is given by finely ground composition 
of clay and brickdust. This latter is 
mixed with an extract of horse-dung, 
to which is added a little sal-ammoniac. 
Upon the core the “ thickness ” is laid 
in loam sand, but the thickness is 
again washed with fine clay to give it 
a smooth surface. Ornaments which 
have been previously moulded, either 
in wax, wood or metal, are now 
attached by means of wax, glue, or any 
other kind of cement. If the orna¬ 
ments are of such a nature as to pre¬ 
vent the lifting of the cope without 
them, for the cope cannot be divided, 
the ornaments are fastened to the 
tlxickness by tallow, or a mixture of 
tallow and wax. A little heat given 
to the mould will melt the tallow, 
after which the ornaments adhere to 
the cope, from which they may be re¬ 
moved when the cope is lifted off the 
core. It is necessary to well polish 
the thickness, and, as it is not possible 
to use coal for parting, wood ashes 
should be lightly dusted over. Wood 
ashes are also used for the parting 
between the core and the thickness. 
A paint brush is used to lay the cope 
on at first, the liquid, thin and fine, 
being made up of clay, ground brick 
and horse-water. Upon this hair loam, 
and, finally, straw loam are laid. 

moulding of the crown of the 
bell is done over a wood pattern after 
removing the spindle. In the hole in 
the core left the spindle the iron or 
steel loop for the hammer is set, prd- 
iecting into the thickness so that it will 
be cast into the metal when it is run. 
When the cope is lifted off, the facing 
of the mould can be finished ; and ^ 
there are small defects they can be 
left, any excess of metal occuning at 
these places being chiselled off after¬ 
wards. Nothing much can he done 
towards polishing the &oing of the 
mould, except to dust it uniformly 
with ashes, and when the mould is dry 
it is put together for casting. The 
core can -be left open, or filled with 
sand ; if open, there is no danger, as 
bell metal gives off very little gtus. 
The ob'ef security of the of^ is ^ 
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well-rammed sand of tixe pit, but it is 
to some extent secured by iron. The 
CMt gat© is on the top of the bell, 
either on the crown, or, if the crown 
is ornamental, at the side of it. Flow 
gates serve no good purpose, the 
metal must be clean before it is 
poured. 

Casting. —The mould, which has 
previously been built up on an iron 
plate, is lowered into a pit already 
dug in the ground, of a sufficient 
height to envelop the Ixell, This 
mould is called the “core,” and has 
been built up of bricks and loam, 
and dried hard in an oven. The core 
being now placed below the level of 
the^ base of the furnace, the case, 
which has been built up and baked in 
a similar manner, is then placed over 
it like a glove, but leaving a vacant 
sp^ between the two of the pre¬ 
scribed thickness of the bell. Any 
inscription to be cast on lias already 
been impressed on the loam of the 
case, so as to form part of the metal 
when run. The alloy liaving pre¬ 
viously been mixed in the proportions 
already referred to, and being now 
reduc^ to liquefaction, as the result 
of being in the furnace some hours, 
the furnace is tapped, the molten 
metal, finding an outlet, rushes down 
an inclined conduit into the crown of 
the mould, and in a very few minutes 
the vacuum is filled, and the whole- 
core, case; and bell—ere allowed to 
remain in the ground for a day or two 
to cool. A 6-cwt. bell could be dug 
out the next day. A ton bell would 
reznain too hot to touch for two or 
three days. The process of casting 
is but the consummation of days and 
weeks of preparation. 

The tuning of a peal of 
bells is a delicate busineas. So long as 
bells are used singly, it does not matter 
much what note they turn out; but 
where bells are requiM to act in con- i 
with each other, then the question ) 
Uatutnug them to harmonise has to be 
^ fikeii! ipta adoount. The bell is fixed 
•tSSojA upwards, and hold firmly in the 
cl, powerful vices. Having token 


I a plumb of the centre, we adjust our 
I st^l’Cutter to the sound-bow of the 
bell, and proceed to pare off the metal 
at its thickest part. This is how a 
sharp bell is flattened in tone, and it 
can be done without detriment to the 
bell up to half or even three-quarters 
of a note. If you keep on turning it 
out, the boll would become thin and 
“ panny ” in sound. 

To sharpen a fiat liell is not so e.isy 
—indeed, we seldom attempt it, pre¬ 
ferring rather to take the liell into 
stock, or even to recast, it than to waste 
time over what generally ixisults in 
failure. There is a theory extant that 
a flat bell can be sharpened by reduc¬ 
ing its diameter. 1 believe the note 
of a flat bell can be sharpened in this 
way, but we have also found that the 
application of this principle preju¬ 
dicially affects the tone of the bell; 
hence we generally contrive to cast 
our bells sharp, so that they can be 
easily flattened, if necessary, to the 
required note. Sometimes they come 
out exactly ri^ht, and that is the best 
form of “ tuning.” 

When a beU gets worn in one place 
through the tongue striking there for 
generationB, it b^omes in that 
particular spot, and runs the risk of 
cracking in consequence. What should 
then be done is to quarter-turn it 
round, so that a fresh substance is pre¬ 
sented to the clapper as the bell swings. 

Good BeU Uetal has afine grained 
fracture of a greyish colour, d^ering 
to bronze. It is hard, rather brittle, 
and sonorous. Cooled from red heat 
suddenly it becomes soft, but when re¬ 
heated and allowed to cool very slowly 
it regains its hardness. The more 
copper in the alloy the deeper the tone, 
wMe tin, iron and zinc make the 
tone shai^r. It has been believed 
that the addition of silver improved 
the tone, but this is now known not to 
be the case. In making tbo all<7 ^ 
copper is melted first, then when the 
mass has been thoroughly heated the 
' tin is added, the two being well stirred 
i to intimately mix them. It is con- 
. sidered ly some that beat resultM^ 
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obteined by adding the tin in two parts: 
a little more than half at first, then 
the remainder, stirring well between, 
Gong* Metal lias about the same 
composition as the bell alloy, as seen 
above, but the metal undergoes different 
treatment. After tiie plates are cast 
they are taken from the mould, and 
then heated in a furnace to a cherry* 
red heat. Wlien in this state they are 
put between iron plates, plunged into 
water, and when cool are tough enough 
to be worked with a liammcr. (^And 
8ce Allovs). 


Belting. 

{See also Leather, Cements, Etc.) 

A VERY useful set of instructions re¬ 
lating to Ixilting was compiled by the 
chief general meclianica] engineer of 
the New York Central Kail way, from 
which the following details liave been 
taken. 

It is always best to locate the 
machinery (or tlie shafting) so that 
the belts shall run off from each shaft 
in opposite <lirections, as this plan 
affords relief to the be^ings from the 
extra friction tliat must result if the 
belts all pull the same way. When 
two shafts are to be connect^ by one 
belt, it is best not to put one diiwtly 
over the other, for in such a case the 
belt must be kept tighter than other¬ 
wise to do the work, emd this means 
extra friction. It is desirable that 
the angle of the belt with the floor 
should not exceed 46®, Whenever 
possible the machines should be so 
plac^ that the direction of the belt- 
motion shall be from the top of the 
driving pulley to the top of the driven 
l^ey. The faces of pulleys should 
be about one-fourth wider than their 
belts. When possible, the tightening 
of belte should be effected by moving 
®n^ulley away from the other. 

The transmission of poweriliy a belt 
depends upon the tedSion under which 
it IB run, the degree of friction between 
the bolt and tlm pulley, the complete 


contact of the belt with the pulley, 

I the speed of the belt, and the arc of 
j the pulley in contact with the belt, 
j The tensile strength of single, ordi- 
I nary tanned leather belting is about 
J 4000 lb. per sq, in. The working strain 
' should not exceed 10 per cent, of its 
tensile strength. The average leather 
I belt will not transmit a force equal to 
^ its strength, for the reason that it will 
: slip on its pulley before it will break, 
j As the friction of leather on leather 
' is five times as great as that of leather 
j on iron, the adhesion between the belt 
! and the pulley can be greatly increased 
I by covering the pulley with leather. 

The belt is thus capable of doing more 
I work for a given width ; the belt ten- 
I sion can lie lessened to get the ncces- 
I sary friction, thus adding to the life 
; of the belt; and unnecessaiy wear of 
: the belt and a wasteful loss of power 
: due to its slipping on the pulley are 
J prevented. The strain to be allowed 
I for all widths of belting-single, light 
i double, and heavy double—is in direct 
I proportion to the thickness of the belt, 
j mmnesB of the leather being the same 
\ in all cases. Avoid running belts too 
tight, as great tension shortens the 
life of the belt, occasions a waste of 
power, and causes great inconvenience 
from hot boxes, l^ken pulleys, and 
* ‘ sprung ” shafting. Belts, like gears, 
have a pitchline, or a circumference of 
uniform motion. This circumference 
is within the thickness of the belt, 
and must be considered if pulleys 
vary greatly in diameter and a required 
speed be necessary. 

Belts are more satisfactozy mode 
narrow and thick, rather than wide 
and thin. Thin belts should not be 
run at a high speed, nor wide belts be 
made thin. Such almost invariably 
run in waves on the slack side, or 
travel from side to side of the pull^, 
especially if the load changes sucmenly. 
Tl^ waving and suapjung wean the 
belts very feat. It is greatly obviated 
by the use of a suitable tluckness in 
the belts. For new belts, tKgse that 
have already been filled with some 
good wata‘ixtx>f dressing are preferalde 
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to “dry” belts, for if not so filled 
they soon will be with lubricating oil 
and water, a oombination that will 
ruin any belt. Rubber belts should 
be used in places exposed to the 
weather, as they do not absorb 
moisture, 4 ior so readily stretch or 
decay as leather belts under like cir- 
cumstances. A new belt should be 
made straight, and if so made will 
run absolutely straight if the pulleys 
are in line. Slots punched in the 
centre of a belt will allows chance for 
the air to escape between the belt and 
the pulley, and prevent “ air cushion.” 
This is of particular advantage in all 
belts running at high speed. 

It is safe and advisable to use a 
double belt on a pulley 12 in. in dia¬ 
meter, or larger. Light double belting 
runs steadily, with a minimum of 
‘ ‘ snap ” or vibration, and does not 
twist out of place like single belting. 
It is successfully used for counter-belts 
where shifters are used, and where the 
work is not sufficiently hard to de¬ 
mand a heavy double belt; it is 
especially adapted for use on cone or 
flange pulleys, as it will keep its place 
and is less liable to turn over, and at 
the same time is pliable enough to hug 
the pulleys like a single belt. Double 
belting, light or heavy, is not recom¬ 
mend^ for twist-belts at high speed, 
nor for woodwork where belts are 
exposed to a large amount of chips or 
shavings,.nor for places where much 
oU or water is liable to get on it. 

As a means of making necessary 
alterations in the length of a belt, the 
laced joint is recommended. To lace 
a belt, cut the ends perfectly true 
with the aid of a try-square. Punch 
the holes exactly opposite each other 
in the two ends. The grain (hair) side 
of belt should be run next to the pulley, 
and the belt should be run off, not on 
to the laps. For belts 1 in. to 2} in. 
wide use J in. lacii^ ; 2^ in, to 4^ in. 
.wide, use^^ in. lacing ; o in. to 12 in. 

use I in. 'laciDg. For wider belts 
tise wider lacing. Avoid thick lacing. 
i.ln^|S|Qolung a belt for the lacing, it 

^desirable to use an oval punch, 


the longer diameter of the punch being 
parallel with the belt, so as to cut off 
as little of the leather as possible. 
There should be iu each end of the 
belt two rows of holes staggered. 
Holes should be as small as possible. 
Recommended number of holes in the 
belt end for various widths is as 
follows:— 

2 =**3 < * « 8 10 12 

3 4 5 7 9 11 15 19 23 

The edge of any hole should not 
come nearer to the side of the belt 
than in,, nor nearer the end than 
I in. The second row should be at 
least in. from the end of the belt. 
On wide belts these distances should 
be even a little greater. Begin to lace 
in the centre of belt, and t^e much 
care to keep the ends exactly in line, 
and to lace both the sides with equal 
tightness. The lacing should not be 
crossed on the side of the belt that 
runs next to the pulley. 

Belts and pulleys should be kept 
clean and free from accumulations of 
dust and grease—and particularly 
lubricating oils, some of which per¬ 
manently injure the leather. They 
should be well protected against water, 
and even moisture, unless especially 
waterproofed. Resin should not be 
used to prevent belts firom slipping. 
If a belt slips, see first that the pulley 
is not dirty. Clean all the dirt from 
it and from the belt; rub the pulley 
surface of the belt with a dressing 
composed of 2 ports of tallow to 1 part 
of :^h oil, rendered and allowed to 
cool before using. This will soften 
a belt and also preserve it, and it will 
not build up on the pulley and cause 
the belt to run on one side. If the 
belt then alii» it is overloaded, and 
the remedy lies in a leather-ooveiwd 
pulley, a wider belt, or a laigar pulley., 
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Bitters. ■ 

The term “ Bitters ” is applied in the | 
liquor trade to a class of compounds j 
prepared by steeping vegetable bitters 
in weak spirit for some days, with the 
addition of aromatic flavourings, syrup 
and colouring matter. The following 
are the chief kinds :— 

Amazon.—90 gal. plain proof : 
spirit; lb. red Peruvian bark ; 3 J Ih. 
calisaya l»rk ; 1 • Ih. calamus root; 4| 
lb. orange peel ; oz. cinnainon ; 
oz. cloves ; 3^ oz. nutmeg ; 2 oz. cassia 
buds; 6J lb. red sanders wood. First 
mash all the ingredients, put them in 
the spirit, and let tliem infuse 14 days, 
stirring the mixture well twice every 
day. Hack off and colour with 11 pints 
brandy colouring, to get a dark red 
tint. Stir J hour. Dissolve 30 lb. 
white sugar in 30 gal. water; add, and 
again stir ^ hour. Let the mixture 
rest 4 or 6 days, and when bright, 
bottle. If the sanders wood is not 
used the colour will be a bright amber, 
Compounded according to the above 
directions will yield 120 gal. 25° below 
proof. 

Anf^ostura.—4 oz. gentian root; 
lOoz. each calisaya bark, Canada snake- 
root, Virginia snake-root, liquorice 
root yellow bark, allspice, dandelion 
root, and Angostura bark ; 6 oz. carda¬ 
mom seeds ; 4 oz. each balsam of tolu, 
orangetis, Turkey rhubarb, and gal- 
anga ; 1 lb. orange peel; 1 lb. alkanet 
root; IJ oz. caraway seed; IJ oz. 
cinnamon ; ^ oz. cloves; 2 oz. each 
nutmegs, coriander seed, catechu and 
wormwo^; 1 oz, mace; IJ lb. red 
sanders wood, and 8 oz. turmeric. 
Pound these ingredients and steep 
them for 16 days in 50 gal. proof spirit; 
before filtering, add 30 lb, honey. 

Airoinatic. — Macerate 2f lb. 
ground dried small orange apples, } lb. 
ground dried orange peel, 2oz. ground 
dried calamus root; 2 oz. ground dried 
pitnpinella root; 1 oz. ^und dried 
out hops, for 14 days, with 10 gal. of 
spirit at 45 percent. ; press and ^d 2J 


pints brown sugar syrup. Filter. 
Colour dark brown. 

Boker’s.—oz. quassia; oz. 
calamus ; IJ oz. catecliu (powdered) ; 

1 oz. cardamom ; 2 oz. dried orange 
peel. Macerate for 10 days in J gal. 
strong whisky, and then filter and add 

2 gal. water. Colour with mallow 
or malva flowers. 

Brandy. —(1) Grind to coarse pow¬ 
der 3 lb. gentian root, 2 lb. dry orange 
peel, 1 lb. cardamom seeds, 2 oz. 
cinnamon, 2 oz. cochineal. Infuse 10 
days in 1 gal. brandy, 8 gal. water, and 
filter. 

(2) Take a gallon of (17 or 20 
under proof) and steep in this for 6 
days, 2 oz. of pulverised coriander seeds 
and ^ lb. Virginia snake-root. It 
i should be shaken 3 or 4 times each 
day, and at the expiration of 6 
days it may be strained oflf. Take 
I pint of spirits of wine, and put in it 
I ^ an oz. of the oil of Seville orange 
peel and } oz. of oil of caraway, 
sliake well together and let stand 6 
days. Then add to the whole } gal. of 
clarified sugar and 6 gal. of waste, or 
the lowest gin or rectified spirits, 
whichever are available, and lastly add 

2 gal. of water. Fine down with an 
ounce of roach alum dissolved. These 
are good bitters, and the quantities 
given will make 10 gal. It is as well 
to let it stand a week, then draw oiOT 
and put into a clean cask. Before 
doing this it can be coloured with 
burnt su^ or caramel to the requisite 
brandy tint. 

Essence. — 40 gal. proof spirit; 1 
dr. oil of anise ; 1 dr. oil of caraway ; 
^ dr. oil of cloves ; 1 dr. oil of lemon ; 
1 dr. oil of oranges ; 1 dr. oil of dnna* 

. mon ; dr. oil of bitter almond ; 1 gsd. 
8Ug:ar syrup. Put the oils in 96 per 
I cent, alcohol, and mix. Colour with 
1 brandy colouring. 

I French Cogrnac. —lb. each red 
I Peruvian bark, calisaya bark, bitter 
' orange peel, and sweet orange peel; 

I 2 oz. calamus root; 4 oz. cardamom 
I seeds; oz. each cinnamon, cloves, 
and nutmegs ; 4 oz. caraway seed ; and 

3 lb. wild cherry bark. Pound all these 
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ingredienta to a coarse powder, and 
steep for 15 days in 45 gal. proof spirit 
(or 60 gal. spirit 25° below proof), stir¬ 
ring occasionally. Then rack it off, and < 
mix sufficient caramel to make it a dark ; 
red ; add 15 lb. white sugar dissolved ; 

15 gal. water; let the wliole settle, ’ 
then filter. If the bitters are required 
to be of an amber colour, omit the wild 
cherry bark and the caramel colouring. | 

Hamburg.—Grind to a coarse pow- i 
der 2 oz. agaric, 5 oz. cinnamon, 4 oz. I 
cassia buds, ^ oz. grains of paiWlise, | 
3 oz. quassia wood, | oz. cardamom 
seeds, 3 oz. gentian root, 3 oz. orauge , 
apples dried, oz. orange peel. Mace¬ 
rate with 4J gal. 95 per cent, alcohol, 
mixed with 5| gal. water ; add 2| oz. 
acetic ether. Colour brown. 

Nonpareil.—Grind to coarse pow¬ 
der 2 oz. Peruvian bark, ^ oz. sweet 
omnge peel, ^ oz. bitter orange peel, 
25 gr. cinnamon, 25 gr. cloves, 25 gr. 
nutmeg, 15 cayenne seeds. Infuse 
10 days in 2 gal. 65 per cent, alcohol, 
then filter. 

Orang^e.—(1) Macerate 6 lb, orange 
peel for 24 hours with 1 gal. water, cut 
the yellow part of the peel from off the 
white, and chop it fine ; macerate with 
4{ gal. 95 per cent, alcohol for 2 weeks, 
or ^splace ; then add a syrup made of 
4( gal. water and 16 lb. sugar. Filter 
through Canton flannel. 

(2) ^ 02 . Seville orange peel ; } oz. 
lemon peel; ^ oz. gentian root; | oz. 
ginger, all biTiised and put into a jug ; 
pour a pint of boiling water on it, aud 
cover up with a cloth; let it stand ^ 
hour, strain, and add 2 tablespoonfuU 
of bmndy as preservative. 

Peruvian.—8 oz. red Peruvian 
bark; 8oz. orange peel; 1^ dr. each 
cinnamon, cloves, and nutm^; aud 
75 cayenne pepper seeds. Infuse them, 
well bruised, in 3 gal. proof spirit, for 

16 to 20 days, stimug every day. 
Draw off and filter. 

. %>a|USh.—Oriud to coarse pCwder 

?D!?«'i»lypody, 6 oz. calamus root, 8 oz. 
ohuroot, 2^ oz. coriander seed, 1 oz. 
rapt^nrium, 3 .oz. orange peel, 2 oz. 
Qeir^l^ ohainomile .fiowers; then 
siAoittita with 4i gal. 95 per cent, alco¬ 


hol, and add 5} gal. water and oz. 
sugar. Filter, and colour brown. 

Stomach.—Grind to a coarse pow¬ 
der lb. cardamom seeds, § lb, nut- 
ib, grains of paradise, lb, 
cinnamon, J lb. cloves, J lb. giuger, 
J lb, gaiauga, J lb. orange peel, ^ lb. 
lemon peel ; then macerate with 4| gal. 
95 per cent, alcohol, and add a syrup 
made of 4^ gal. water, and 12 lb. 
sugar; filter. 

Stoughton.—(1) To 12 lb. dry 
orange peel, 3 lb. Virginia snake-root, 
1 Ib. American saflron, 16 lb. gentian 
root, add 1 lb. red sanders wood. 
Grind all the ingredients to a coarse 
powder, and macerate for 10 days in 
20 gal. 65 per cent, alcohol, then 
ffiter. 

(2) 2 lb. ginseng ; 2 lb. gentian root; 

lb, dry orange peel; ^ lb. Virginia 
snake-root ; 1 oz. quassia ; } lb, cloves; 

3 oz. red sanders ww)d ; 3 gal. alcohol 
95 per cent. ; 3 gal. soft water. Grind 
all the ingr^ients to coarse powder, 
infuse 10 days, and filter. 

Wild Cherry.—Wild cheny hark, 

4 lb. ; squaw vine (Partridge beny'), 
1 lb.; juniper berries, 8 oz. Pour 
boiling water over, an(i let stand for 
24 hours ; strain, and again pour boil¬ 
ing water on the ingredients ; let mace¬ 
rate for 12 hours, then express and 
filter through paper, so that the whole 
will make 5 gal., to wldch add 3J lb. 
of sugar, ] gal. molasses, 6 oz. tinc¬ 
ture of peach kernels, 3 oz. tincture of 

! prickly ash berries, 2 qt. alcohol. 

[ Wine.—4 oz. Seville orange peel, 
j 4 oz. Virginia snake-root, 8 dr. of long 
I pepper, 1 gal. of Cape wine. Steep 
^ all toother for a week, then stnon 
: through flannel, and use. 

I Wormwood.— 4 dr. of oil of 

I Seville orange peel, 2 dr. oil of caraway, 
i 2 dr, oil of wormwood, jj^ oz. 
i cake, 1 oz. coriander s^, 1 oz. Vir- 
I ginia snake-root, ^ gal. clarified su^, 

I 4 gal. clear rectified spirits. Malr« up 
I to 0 gal. with water. The coriander 
seeds, almond cake and sn^e-root 
j should be fteeped in the spirits for 8 
I or 4 days, and the different oils killed 
I in spirits of wine, 







Blackboard Wash 

Blackboard Wash or 
‘‘liquid slating,” 

(See also Painting.) 

(1) 4 pints 95 j)er cent, alcohol, 

8 oz. shellac, 12 dr. lampblack, 20 dr. 
ultramarine blue, 4 uz. pt)\vdercd rot¬ 
ten-stone, 6 oz. powdered puinicc. 

(2) 1 gal. 95 per cent, alctdiol, 1 lb, 
shellac, 8 oz. l)cst ivory black, 5 oz. 
finest fioor emery, 4 oz. ultramarine 
blue. Make a ptirfoct solution of the 
shellac in the alcoliol before adding the 
other articles. To apply the slating, 
have the surface smooth aud perfectly 
free from grease ; well shake the bottle 
containing the preparation, aud j)<>ur 
out a small quantity only into a dish, 
and apply it witli a new flat varnish 
hrusii as rapidly as pt)BHil)le, Keep the 
lK.>ttle well corked, and shake it up 
each time before pouring out the 
liquid. 

(3) Tjiimpblack and flour of emerj' ^ 
mixe<l with spirit varnish. No more | 
lampblack aud flour of einer}' should ‘ 
be used tlian are sufficient to give the ! 
required black abrading surface. The ! 
thinner the mixture the better. Ijamp- 
black should first be ground wdth a 
small quantity of spirit varnish or 
alcohol to free it from lumps. The 
composition should be applied to tlie 
smoothly-planed surface of a boanl 
with a common paint-brush. Let it 
become thoroughly dry and hard before 
it is used, Hub it down with pumice 
if too rough. 

(4) ^ gal. shellac varnish, 5 oz. 
lampblack, 3 oz. powdered iron ore or 
emery ; if too thick, thin with alcohol. 
Give 3 coats of the composition, allow* 
ing each to dry before putting on the 
next; the first may be of shdlac and 
lampblack alone. 

(5) ^ lb. logwood and sufBcient 
bo^ng water to cover it; allow it to 
stand for twenty-four liours^ Strain, 
and allow the solution, boiling, if 
possible, twice, allowing the board to 
dry in the interval, Tlien dissolve 
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i lb. of copperas in about 1 pint of 
Failing water, and apply it boiling, 
once or twice, according to the degree 
of blackness obtained. Before using 
it, rub it over well with rushes, straw, 
ferns, or shoemakers’ heel ball. It 
may be a little difficult to rub the 
chalk off at first, but after a fortnight’s 
use tliat will disappear. Use unpre¬ 
pared chalk, wliich writes well. 

(6) Heat J ]b. lampblack on a flat 
piece of till or iron on a fire till it 
Ixicomes red, take it off, and leave it 
until sufficiently cool, when it must 
be cruBhe<l with the blade of a knife 
on a flat lx)ard quite fine; then get 
A pint of spirits of turpentine, mix 
f)oth together, and apply the mixture 
with a size brush. If the board is 
new, it would l)e well to give it one 
or two coats of lampblack—not burnt, 
but mixed with boiled oil—adding lb. 
of patent driers. After the bo^ is 
tliorouglily dried, apply the burnt 
lampblack and turpentine. The pre¬ 
paration must be laid on quickly. 

(7) Dissolve 4 oz. shellac in 1 qt. 
alcohol ; add lampblack, 6 dr.; ultra¬ 
marine blue, 1 dr. ; pumice stone, 
powdered, 3 oz. ; rotteu-stone, pow¬ 
dered, 2 oz, Have the board dry and 
free from grease before painting it. 

(8) To make 1 gal., take 10 oz. pulver¬ 
ised and sifted pumice, 6 oz. powdered 
rotten-stone, J lb. good lampblack, and 
alcohol enough from 1 gal. to form, with 
these, a thick paste, which must be well 
rubbed and ground tc^ther. Then 
dissolve 14 oz. shellac in the remainder 
of the gal. of alcohol by digestion and 
agitation, and finally mix this varnish 
and the paste tc^etlier. It is applied 
to the b^rd with a brush, care heing 
taken to keep the paint well stirred, 
so that the pumice will not settle. 
Two coats are usually necessary. The 
first should be allowed to diy tho¬ 
roughly before the second is put on, 
the latter being applied so as not to 
disturb or rub off any portion of the 
first. 1 gal. of this paint will ordin¬ 
arily furnish two coats for 60 sq. yds, 
of blackboard. When the paint is to 
be put on plastered walls, the wall 
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should be previously coated with glue 
size—1 lb. glue, 1 gal. water, enough 
lampblack to colour ; put on hot. 


Blackings anb Leather 
Polishes. 

Most leather articles while in use 
require the periodical application of 
a preservative varnish to give them 
a finished appearance, and protect 
them from decay and surface wear. 
Such varnishes go by various names, 
but are most commonly known as 
blackiQv, ’* being, originally intended 
to give a black polish. Bilking is a 
pasty compound used especially on 
the "uppers" and the edges of the 
soles and heels of boots and shoes. 
There are numerous methods of manu¬ 
facturing this substance ; but in nearly 
all, the base is a black colouring matter, 
commonly bone charcoal, mixed with 
substances which acquire a gloss by 
friction, such as sugar and oil. The 
carbon employed should be in the form 
of a very deep, finely powdered black. 
Since it always contains lime carbonate 
and phosphate, it is treated with a 
mine^ acid in order to decompose 
these salts; a mixture of sulphuric 
and hydrochloric acids is frequently 
used, the salts produced being lime 
acid phosphate, sulphate and chloride. 
The ^e sulphate gives consistence to 
the pasty mass, and the two other 
salts being deliquescent help to keep 
the leather flexible. Ko more acid 
should be used than is Buffident to 
decompose these salts, or the leather 
will be injured. It is probably to 
prevent this that some makers add a 
small quantity of alkali to the black* 
ing. Sometimes powdered gBll*nutB, 
iron sulphate, indigo^ and Prussian 
blue are incorporated with the black¬ 
ing in order to impart to it a good 
csloiir. Fatty or oUy matters are also 
.aometctoes added in order to preserve 
Ihe^fllxihility of the leather, and to 
fnutrilke any excess of acid which 


may remain. The consistence of dif* 
ferent blackings varies widely. 

Liquid Boot Polishes. — (1) 
The well-known liquid blacking of I^y 
and Martin is composed in the follow¬ 
ing manner. Very finely ground animal 
charcoal, or bone-black, is mixed with 
sperm oil till the two are thoroughly 
commingled. Kaw sugar or treacle, 
mixed with a small portion of vinegar, 
is then added to the mass. Next 
a small measure of dilute sulphuric 
acid is introduced, which by convert¬ 
ing into sulphate a large proportion of 
the lime contained in the animal char¬ 
coal, thickens the mixture into the 
required pasty consistouce. When all 
effervescence has subsided, but while 
the compound is still warm, vinegar is 
poured in until the mass is sufficiently 
thinned ; then it is ready to be bottl^ 
for the market. 

(2) Animal charcoal, 5 oz. ; treacle 
4 oz. ; sweet oil, | oz. ; triturate until 
the oil is thoroughly incorporated, then 
stir in gradually | pint each vinegar 
and beer lees. 

(8) Animal charcoal, 1 lb. ; sperm 
oil, 2 oz.; beer and vinegar, each 1 pint, 
or sour beer, 1 qt. 

(4) Bryant and James's indiarubber 
blftcHng. Indiarubber in very fine 
shreads, 18 oz. ; hot rapeseed oil, 
9 lb. (1 gal.); animal charcoal in fine 
powder, 60 lb. ; treacle, 45 lb. ; gum 
arable, 1 lb., previously dissolved in 
vinegar, No. 24 strength, 20 gal. The 
mixture is triturated in a colour-mill 
until perfectly smooth, then placed in 
a Wooden vessel, and sulphuric acid is 
adde4 in small successive quantities 
aip4||Qf^Qg altogether to 12 lb. 

is ilttirred for ^ hour daily for 14 days, 
then 8 lb. of finely-ground grim arabio 
are added, and the stirring is repeated 
for an additional 14 days, when the 
blacking will be ready for use.. 

(5) A good liquid polish is made by 
mixing together 4 oz. of gum arabio; 
1} oz. of treacle or coarse moist sugar; 
} pint of black ink; 2oz. of Strong 
vinegar ;7l oz. of rectified spirit of 
wine; and 1 oz. of sweet oil. Bissolye 
the gum in the ink, add the oil, wsd 
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shake together until they are thoroiighly 
mixed. Then add the vinegar, and, 
lastly the spirit. Keep in a tightly 
corked bottle. 

(6) Acmd blacking. To 1 gal. recti¬ 
fied spirit is added 21 dr. blue aniline, 
and 31 dr. Bismarck brown aniline, 
the solution of the two last being ef¬ 
fected by agitation for 8-12 hours. 
After tlie solution is completed, the 
mass is allowed to settle, and the 
liquid portion is drawn olf by spigots 
alwve the sediment, and filtered if 
necessary. The alcohol is placed in 
the apparatus first, then the coloiirs, 
and the mixture agitated every hour 
for a space of 10-16 minutes. Of this 
liquid, ^ gal. is added to 1 gal. rectified 
spirit, and in this are dissolved 11 oz. 
camphor, 16 oz. Venice turpentine, 
86 oz. shellac. To 1 (jt. benzine, add 
Z} fl. oz. cufitor-oil, and 1| fl. oz. Iwiled 
linseed-oil. The two solutions are then 
united by agitation, but should not 
be allow^ to stand over 2 days in any 
vessel of iron or zinc, as in tlie pre¬ 
sence of the gums the colours will be 
decomposed ^ contact with zinc in 
8 days, and with iron in 18-24 days. 

(7) A quantity of ordinary starch is 
dissolved in hot water, and wliile still 
hot, oil or wax is add^ ; the mixture 
is stirred and allowed to cool. 'When 
cold, a small quantity of iodine is added 
to give a bluish-black colour. To 1 gal. 
of this are added 8 oz. of a solution of 
iron perchloride or other per salt, a 
small quantity of gallic or tannic acid 
(or both), and sometimes about 2 dr. of 
oil of cloves with 8 oz. glycerine. The 
whole is thoroughly stirred. ^ 

(8) Nicolet, of Lyons, pre^Hp^ 
blacldng by dissolving 160 pam wax 
and 16 of tallow in a mixture of 200 of 
linseed-oil, 20 of litliarge, and 100 of 
molasses, at a temperature of 230° to 
260° F, (110° to 120° C.). After this, 
103 parts lampblack ore added, and 
when cold it is diluted witli 280 of 
spirits of turpentine, and finally is 
mixed with a solution of 6 of gum lac 
and 2 of aniline violet in 31^of alcohol. 

(9) Hein, in Kaufering, ^akes an¬ 
other kind of shoe blacking by melting 


90 parts beeswax or ceresine, 30 of 
spermaceti, and 360 of spirits of tur¬ 
pentine, with 20 of asphalt varnish, 
and adds 10 of borax, 20 of lampblack, 
10 of Prussian blue, and 5 of nitro- 
benzol. 

(10) Brunner uses 10 parts bone- 
black, 10 of glucose syrup, 5 of sul¬ 
phuric acid, 20 of train oil, 4 of water, 
and 2 of soda carbonate. The bone- 
black and glucose are stirred with the 
acid in a porcelain vessel until the 
whole mass is homogeneous and has a 
shining black surface when at rest. 
The soda is dissolved in a little water, 
and boiled with the oil under constant 
stirring until it forms a thick liquid ; 
then the other mixture is stirred into 
it. By varying the proTOrtions of 
these two mixtures, the blacking is 
made thinner and softer, or ha^er 
and firmer. The substances sold as 
French polish are mostly composed of 
these ingredients. In this and all 
other kinds of shoe blacking made 
with bone-black and sulphuric acid, 
the precaution must be observed of 
stirring rapidly and evenly after the 
acid is added, otherwise lumps will be 
formed that are difficult to crush, and 
the blacking will have a granular 
condition that should not exist. Good 
shoe blacking must always remain 
soft, and show a smooth uniform sur¬ 
face when applied to the leather. 

(11) A go^ liquid blacking may be 
prepared by mixing 3 lb. lampblack 
with 1 qt. stole beer, and ^ pint sweet 
oil, adding thereto 1 uz. treacle, } oz. 
green coDperas, and ^ oz. logwood ex¬ 
tract. This furnishes a blac^g which 
polishes easily and well. 

(12) Cheapandgoodshoeblacking.— 
To 1 lb. b^t ivoiy black add 1 lb. 
treacle, 8 tablespopnsfuls sweet oil, dis¬ 
solve 1 oz. gum arabic in 2 qt. vinegar, 
with J lb. vitriol (sulphuric acid). 

(13) Guttapercha. — To 80 parts 
syrup, contained in a bdler, add 9 of 
l^pblack and 1^ of finest bone-black, 
and mix the whole intimately together. 
Heat IJ part guttapercha, cut into 
small pieces, in a kettle over a coal- 
fire, until it is nearly all melted, add 
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to it gradually, under constant stir- 
ring, iwrts olive*oil, and when the 
guttaperclia is all dissolved, ^ part 
stearin. Pour the latter mixture, 
while still warm, very slowly and 
gradually into the ^st-mentioned 
mixture, and when the whole haa 
been thoroughly incorporated, add a 
solution of 2^^^ part gum Senegal in 6 
of water, likewise stirring. Finally, 
the product may be aromatised by the 
addition of part rosemary or lav¬ 
ender oils. This blacking produces a 
fine gloss of a deep black. It is not 
injurious to leather. 

(14) Take ivory- or bone-black, any 
quantity, and to every pound put oz. 
measure of sulphuric acid, and well 
triturate it. It will become damp, like 
snuff. Next add cod oil, 2oz. to the lb. 

If to be liquid, add treacle, 3 oz. to the 
lb., and small beer to mix, or stale beer 
if for paste, enough to make up into a 
paste. Foots-sugar is preferable to 
treacle, and a better black is got by 
adding J oz. to the lb. of Prussian 
blue. It is improved if laid up light 
for a day or two after the first manipu¬ 
lation, and again after the second, us 
a decomposition takes place. 

(16) A fine, brilliant, elastic dressing 
for leather can be made as follows: i 
To 3 lb. of boiling water add, witli 
continual stirring, \ lb. white wax, 

1 oz. transparent glue, 2 oz. gum sene¬ 
ga!, Ij^ oz. white soap, and 2 oz. brown 
candy. Finally, add 2} oz. alcohol, 
and, after the whole is cooled, 3 oz. 
fine Frankfort black. The dressing is 
thinly applied to the leather with a 
soft brush, and after it is dried it is 
ynibb^d with a piece of fine pumice and 
polished with a stiff hnish. 

(10) 7 lb. each ivory black and 
treacle, well mixed with 2 qt. boiling 
water; add 2 lb, 10 oz. yitriol, and 
’ the previously thin liquid will b^me 
quite thick. After ^e effervesoenoe 
1 m ceased, add 1 pint of any common 
^rr^ahroil is Urn best. If you want 
' add stale beer or vinegar. 

. Usefo) blacking for leat!^ may 
: Dissolve 1L lb. of green 
^ lb. iartuic acid in 9 gal. 


water. After the settling, draw off 
tlie clear liquid ; then boil 16 lb. log¬ 
wood with about 18 gal. water, and 
11 gnl. of the fluid. Let the boiled 
mixture stand for about 8 days, pour 
it off from the sediment, dissolve in it 
I 2 lb. grape sug<ir, and mix this liquid 
with the green vitriol solution. The 
I blacking so obtained may be made 
j still brighter by mixing the logwood 
, decoction witli \ lb. aniline black-blue 
j l>efore the addition of the vitriol. The 
application of the blacking is very 
simple. The leather is first well- 
brushed with a solution of soda, or 
still better with a spirit of sal- 
ammoniac, in 25 times as much 
water, to get rid of the grease. The 
blacking is then applied with the pro¬ 
per brush for the purpose. 

(18) Finishing black,—Mix together 
^ oz. each gelatine and indigo, >1 oz. 
logwood extract, 2 oz. crown soap, 8 oz. 
softened glue, and 1 qt. vinegar ; heat 
the whole over a slow fire, and stir 
until thoroughly mixed. Apply with 
a soft brush, and polish with a woollen 
cloth. 

(19) Mix a quantity of bone-black 
with equal parts of neat’s-foot oil and 
brown sugar, in proportions to produce 
a thick paste ; then with vinegar and 
sulphuric acid in proportions of 3|iarts 
of the former to 1 of the latter, 

(20) Melt 2 lb. wax, and add { lb. 
wash^ and well-dried litliarge by 
screening it through a fine sieve ; then 
add 0 oz. ivory black, and stir until 
cool, but not cold ; add enough tur¬ 
pentine to reduce it to a thin paste, 
after which add a little birch or other 
essential oil to prevent it from souring, 

(21) A liquid black is made by mix¬ 
ing 3^ oz. ivory black with 1 tablespoon¬ 
ful citric acid, 2 oz. brown sugar, and 
a small quantity of vinegar, afterward 
adding 1 oz. each sulphuric and muri¬ 
atic adds; mix the whole toother, 
and add a sufficient quantity of vine¬ 
gar to make 1 pint in all. 

(22) Vinegar, 2 pinte; soft water, 

1 pint; gloe (fine), 4 oz, ; logwood 
chips, 8 oz. ; powdered indigo, 2 dr.; 
potttdi bichromate, 4 dr.; gum trega-i, 
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oMith, 4 dr. ; glycerine, 4 oz. Boil^ 
strain, and l>ottle. 

(28) A German journal gives the 
following ; Mix 200 parte shellac with 
1000 of spirit (96 per cent.) in a well- 
Btopperecl bottle. Keep in a warm 
place for 2-8 days, shaking frequently. 
Separately dissolve 25 parts Marseilles 
soap in 876 of warmed Hi>irit (25 per 
cent.), and to the solution add 40 of 
glycerine. Sliake well and mix witli 
the shellac solution. To the mixture 
odd 5 parts nigrosin dissolved in 125 
of spirit. Well close the vessel and 
sliake energetically, and tlien leave the 
mixture in a w'urm place for a fort¬ 
night. 

(24) Ivory black, 6 lb. ; treacle, 4 lb.; 
gum arubic (dissolved in hot water), 

2 oz. ; vinegar, 2 gal. ; sulpliuric acid, 
2^ lb. ; indiarubber dissolved in about 
1 pint of oil, 2 oz. Mix well together. 
This blacking may be applied by means 
of a brush, or a small sponge ailaclicd 
to a piece of twisted whe. 

(25) Boot TopLiiiuid.—Oxalic acid, 

1 oz. ; white vitiioi, 1 oz, ; water, 80 
oz. Dissolve, and apply witli a sponge 
to the leather, which should have been 
previously washed w’itli >^’ater ; then 
wash the composition olf with water, 
and dry. Tins liquid is jxnsonous. 

(26) A waterproof blacking, w’hich 
will give a fine polish without rubbing, 
and will not injure the leather : 18 
ports beeswax, 6 spermaceti, 66 tur¬ 
pentine oil, 5 asphalt varnish, 1 pow¬ 
dered borax, 5 vine twig (Frankfort) 
black, 2 Prussian blue, 1 nitrolwnzol. 
Melt the wax, add powdered borax, 
and stir till a kind of jelly lias formed. 
In another pan melt the spermaceti, 
add the aeplialt varnish, previously 
mixed with the turpentine oil, stir 
well, and add to the wax. Lastly add 
the colour previously rubbed smooth 
with a little of the mass. The nitro- 
benzol gives fragrance. 

Pa8te Blackings.— Most of the 
latest recipes for paste blackings, as 
put up in fancy tins, have cod-liver 
^ as a chief ingredient, heace their 
higher cost than the ordinaiy paste 
blackings put up in paper. ' 


(1) Mix 10 lb. of bone-black with 
2} lb. sulphuric acid, odd 2 pints of 
cod-liver oil, then 2 lb. of treacle, and 
2} oz, of finely powdered Prussian blue. 
Mix well together and reduce the stiff¬ 
ness, if necessary, with stale beer. 

(2) 1 lb. beeswax melted in an 
earthenware jar. Stir in J lb. ivory 
black, 2 oz. Prussian blue (ground in 
oil), an<l 2 oz. oil of turpentine. Lastly 
add ^ oz. of copal varnish. This is 
applied with a brush, and polished 
with a cloth or velvet pad. 

(8) Bryant and James’s indianibber 
blacking (see Liquid boot polishes 
(4) ) may be made in a solid form 
by reducing the proportion of vinegar 
from 20 gal. to 12. The compound 
then only requires stirriug for about 
6 or 7 days in order to prepare it for 
use, and it may be liquefied by subse¬ 
quent addition of vinegar. 

(4) Dr. Artus manufactures blacking 
from the following materials : Lamp¬ 
black, 3 or 4 lb. ; animal charcoal, 
J 11). ; are well mixed with glycerine 
and treacle, 5 lb. Meanwhile gutta¬ 
percha, 2§ oz., is cautiously fused in 
an iron or copper saucepan, and to it 
is added olive-oil, 10 oz., with con¬ 
tinual stining, and afterwards stearine, 
1 oz. The warm mass is added to the 
former mixture, and then a solution 
of 6 oz. gum Senegal, in 1} lb. water, 
and 1 dr. cacli of rosemary and laven¬ 
der oils may be added. For use it is 
diluted with 3-4 parts of water, and 
tends to keep the leather soft, and 
render it more durable. 

(5) All ordinary paste blackings re¬ 
quire to be niix^ with some hquid 
ikfore application, causir^ considerable 
waste. It is claimed for tlie subjoined 
method of preparation, that by its 
means the blacking is rendered of such 
a condition tliat when merely dipped in 
water or other solvents the required 
quantity can be rubbed on to the 
article to be blacked without the cake 
crumbling or breaking up. The in¬ 
gredients of the blacking are those in 
ordinary use, but it is brought to the 
required consistenoe by combination 
with Russian tallow, in the proportion 
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of 3 per cent., and casting the mass 
into the desired forms. These may be 
cylindrical, etc., and may be enclosed 
in covers of cardboard, tinfoil, etc., in 
which the blacking can slide, so that 
when one end is pushed out for use, 
the remainder acts as a handle. The 
exposed end, when damped by immer¬ 
sion or otherwise, can be rubbed on 
the article without crumbling. The 
ivory black (animal charcoal) whicli has 
been used in the preparation of white 
paraffin, according to Letchford and 
Nation’s patent, may be conveniently 
used for making blacking. 

(6) The addition of sulphuric acid 
to animal charcoal and sugar produces 
lime sulphate and a soluble acid lime 
phosphate, which makes a tenacious 
paste. Thus: Animal charcoal, 8 parts; 
molasses, 4 ; hydrochloric acid, 1; sul¬ 
phuric acid, 2. These are well mixed. 
A liqmd blacking may be produced 
from this by the addition of the 
necessary proportion of water. 

(7) To 1 lb. animal charcoal add 
4 oz. commercial sulphuric acid ; work 
them well together, and when the acid 
has done its duty upon the charcoal 
add 4 os. fish or colza oil; stir the 
mixture till the oil is thoroughly in¬ 
corporated, then pour in gradually a 
strong solution of washing soda or 
other suitable alkali, and continue 
the stirring till ebullition ceases, or the 
acid is neutralised. Next add about 
8 oz. treacle, and then pour in a solu¬ 
tion of gelatine and glycerine, in quan¬ 
tity about 2 qt. if liquid blacking is 
required, but lees will suffice to pro¬ 
duce paste. The solution of glycerine 
and gelatine is made 1^ dissolving the 
best size in hot water, in the propor¬ 
tion of 4 parts water to 1 of size, and 
then adding to every qt. of the liquid 

oz. glycerine. The addition of the 
glycerine and gelatine preparation 
gives great brilliaDoy, depth of colour, 
and permanency to the blacking when 
leader, and at the same 
tiupe makes it damp-proof; besides 
’which' the alkali has the effect of 
the sulphuric add em- 
' fdbyed,.iand thus prevents the injurious 


action of that acid on the leather, as 
in the case of most ordinary blackmgs. 

(8) A leather varnish or polish is 
prepared by Gunther, of Berlin, by 
mixing a filtered solution of 80 parts 
shellac in 15 of alcohol, witli 3 of 
wax, 2 of castor oil, and a sufficient 
quantity of pigment. The mixture is 
evaporated in vacuo to a syrup. The 
varnish is applied to tlie leather with 
a brush moistened with alcohol or 
wiijli a colourless alcoholic varnish. 

(9) Soften 2 lb. good glue, and melt 
it in an ordinary glue kettle ; then dis¬ 
solve 2 lb. Castile soap in warm water 
and pour it into the glue ; stir until 
well mixed, and add ^ lb. yellow wax 
cut into small pieces; stir well until 
the wax is melted, ilten add ^ pint 
neat’s-foot oil and enough lampblack 
to give the desired colour. When 
thoroughly mixed, it is ready for use. 

(10) Waterproof, —• Melt together 
4 oz. black rosin and 6 oz. b^wax 
over a slow fire ; when thoroughly dis¬ 
solved, add 1 Ofs. lampblack and ^ lb. 
finely powdered Prussian blue; stir 
the mixture well, and add sufficient tur¬ 
pentine to make a tldn paste. Apply 
with a cloth and polish with a brush, 

(11) Mix bone-black in 
J its weight of molasses, and } its 
weight of olive-oil, to which add ^ its 
weight of hydrochloric acid anti J its 
weight of strong sulphuric acid, with 
a sufficient quantity of water to pro¬ 
duce a paste. 

(12) MolassM, 1 lb. ; ivory black, 
1| lb. ; sweet oil, 2 lb. Rub together 
in a Wedgwood mortar till all the 
ingredients form a perfectly smooth 
homogeneous mixture; then add a 
little lemon juice or strong vin^ar— 
say the juice of one lemon, or al»ut a 
winegla^ul of strong vinegar — and 
thoroughly incorporate, with just 
enough water added slowly to gain 
the required consistency. 

(13) Ivory black, 2 lb. ; molaaaes, 
1 lb, ; olive-oil, J lb. ; oil of vitriol, 
I lb. Add water to gain required oon- 
sifltency. • 

(14) Take 1 part ivory black A of 
melted tallow, and work up well u\.a 
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mortar. Incorporate with tliis pabte | 
I part treacle, | of sulphuric acid, and 

1 of spirits of salt. This will form an 
excellent paste blacking. 

Dress Boots. —The followic^ 
comp)BitionB are prepared : (1) Gum 
arable, 8 oz. ; molasses, 2 oz. ; ink, 

^ pint ; vinegar, 2 oz. ; spirit of wine, 

2 oz. Dissolve the gum and molasses 
in the ink and vinegar, strain, and 
then add the spirit of wine. 

(2) Mix together the wliites of 2 
eggs, 1 tcaspoouful spirits of wine, 

1 oz. sugar, and as much finely pul¬ 
verised ivory black as may be required 
to proiluce the necessary shade of 
black. Apply with a sponge, and 
polish with a piece of silk. 

(3) Mix together } lb. each ivory 
bl£^, purified lampblack, and pul¬ 
verised indigo, 3 oz. dissolved gum 
arable, 4 oz. brown sugar, and | oz. 
glue dissolved in 1 pint water; heat 
the whole to a boil over a slow fire, 
then remove, stir until cold, and roll 
into balls. 

Polish for Glacd Kid Boots. 
Take 20 oz. of methylated spirits and 
dissolve in it 3 oz. of pale gum sand- 
arach. It will require frequent shak¬ 
ing to dissolve the gum. Add ivory 
black and just a little glycerine. The 
latter aids in keeping the polish. 

Brown Boot Polish.— (1) ^ lb. 
turpentine, 5 oz. white wax, lb. 
water. ^il the wax in the water 
and add a good pinch of potassium 
carbonate. Stir MU nearly cold, then 
add the turpentine (away from the 
fire). This is applied with a brush 
or sponge, and polished with a velvet 
pad. (2) Put J lb. pearlasb in a little 
water to boil and scrape into it 2 lb. 
beeswax and 1 lb. good yellow soap. 
Let the whole boil until all is dissolved. 
Stir well until the mixture is of even 
consistence and allow it to cool a little. 
Next mix in 4 lb. of turpentine, and, 
i lb. methylated spirits. Water 
can be added, if required, to make a 
cream. The cream is applied to the 
leather, diy policed with 1 brush, and 
then finished with a cloth. 

(3) Brasilian wax 8 tms., crude gly¬ 


cerine 14 oz., hard white curd soap 
6 lb., Bismarck brown 4 oz., turpentine 

3 pints, water } gal. Shi^ the wax 
and soap and dissolve in tlie turpentine 
and water (on a water bath, not directly 
on the fire), stir in the other ingredi¬ 
ents. 

(4) ^ lb. yellow wax, finely shredded, 
turpentine 1 pint. Dissolve the wax in 
the turpentine over a water bath. Dis¬ 
solve lb. hard white soap in a pint of 
boiling water. Mix the two solutions 
while they are hot, then add a little 
oxalic acid and liquid annatto. 

(5) A white paste for brown or light 
coloured leather boots. Obtain a white 
glazing Inll from a shoemaker (cost ^d,) 
and soften this down in turpentine. 
Add i lb. best white-wax, broken 
small, and let the turpentine be suffi¬ 
cient to just cover the two. These 
ingredients should be in an earthen¬ 
ware jar, Place the jar on the hob, 
well away from the fire, and, when all 
are melt^, mix well and the paste is 
ready for use. 

Wax Boot-Polish. —(1) Beeswax 
2 oz., beef suet 4 oz., rosin I ob., 
neat'S’foot oil 2 oz., lampblack 1 oz. ; 
melt together. (2) Yellow wax 8 oz., 
turpentine 12 oz., powdered indigo 

4 dr., drop black 2 oz., paste Prus¬ 
sian blue 1 oz., oil cassia 2 dr. 
Melt the wax in a water-bath by aid 
of heat, and add to it 8 oz. of the 
turpentine. Put the other ingredients 
into an old mortar, and rub with the 
remaining 4 oz. into a smooth paste; 
add to this the wax solution, and stir 
until it tluckens. Apply a small quan¬ 
tity with a stiff brush, and polish with 
a soft brush. (3) Gaimuba wax 12 oz., 
dissolve by gentle heat in 2| pints 
turpentine; add 3 oz. of vegetable 
black; mix well, and add } <». soap, 
dissolved in 8 oz. water. Mix tho¬ 
roughly, and use as usual. 

To Black Tan Boots and 
leave a Oloeay Polish. —(1) Dis¬ 
solve about two tablespoolj^ of 
washing soda in wu'm water, and 
apply this to the leather with a piece 
of fiaimel. Allow this to diy then 
apply oobbler's ink with a hard, brush, 
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allowing this also to dry well into the 
leather. The boots will then be ready 
to clean, and will be found to have 
a fine glossy appearance, which will 
remain as long as the boots last. (2) 
Get a fairly large potato, cut into two 
or three pieces, and thoroughly rub 
juice of same into boots. When per¬ 
fectly dry, the boots will be found to 
take the blacking excellently, and pro¬ 
duce a lasting polish. 

Dubbin.—(1) Get 5 lb. best tallow, 
1 Ib. best beeswax, cut up small, and 
let melt slowly. When thoroughly 
melted, add a good tablespoonful ^ 
Norway tar. AHow to cool, and when 
wanted, cut a bit out, and melt and 
rub well into the boots. It keepm the 
leather soft and pliable, and keeps out 
all wet. (2) Camauta w'ax lb., 
black rosin 4| lb., vegetable black 1 lb., 
neat’s-foot oil, t^ow oil, and linseed- 
oil, 1 gallon of each. Ihe foregoing 
soften and preserve the leather as well 
as making the boots waterproof. (3) 
Brown, liquid. Carnauba wax 4 lb., 
pale rosin 3| lb., phosphine substitute 
} oz., lins^-oil gal., tallow oil 
1 gal,, neat’s-foot oil 1 gal. Slued the 
wax and crush the rosin fine. Boil 
these in the oils. Lastly add the 
phosphine colouring matter. 

Hamesa Blacking is not made 
in the same way as boot blacking. The 
following are some of the methods 
of prepfldi]g.the former kind :— 

(1) Glue or gelatine, 4 oz. ; gum 
arabic, 3 oz. ; water, | pint. Dissolve 
by heat, and add of treacle, 7 oz. ; 
finely powdered animal charcoal, 5 oz. ; 
and .then gently evaporate until the 
compound is of the proper oonsdstenoe 
when cold, stirring all the time. It 
must be kept cork^. 

(2) Mutton suet, 2 oz. ; beeswax, 
6 oz. ; melt them, and add sugar candy, 
6 oe. ; soft soap, 2 oz.; lampblack, 
14 og.; finely powdered indigo, 4 oz. 

thoroi^Uy intmoixed, a^ oil 
ci-tOM^tine, 4 pint. 

Beeswax, 1 lb. ; animal charcoal, 
1%. ^ %bBsS^ blue, l.oe..; ground in 
I tf irtW -Cttl, 2 oz. ; oil of turpentine, 
8 #B.; oc^ varnish, 1 oz. Mu them 


j well, and form the mass into cakes 
i while it is still warm, 
j (4) Add to No, 3, while still wwin, 

I soft soap, 4 oz. ; oil of turpentine, 

I 6 oz. ; put into pots or tins while warm. 

I ^ (5) Isinglass, 4 oz. ; finely powdered 
I indigo, 4 oz. ; soft soap, 4 oz. ; glue, 
i 5 oz.; logwood, 4 oz.; vinegar, 2 pints ; 
ground animal charcoal, 4 oz. ; beea- 
j wax, 1 oz. Infuse the logwood in the 
vinegar for some time with gentle heat, 

1 and when the colour is thoroughly ex¬ 
tracted strain it, and add the other 
ingredients. Boil till the glue is dis¬ 
solved, then store in stoneware or glass 
jars. Said to be very useful for army 
harness. 

(6) Melt 4 oz. mutton suet with 
12 oz. beeswax, 12 oz. sugar candy, 
4 oz. soft soap dissolved in water, and 
2 oz. finely powdered indigo. When 
melted and well mixed, add 4 pint tur¬ 
pentine. Lay it on with a sponge, and 
polish with a brush. A good blacking 
lor working harness, wliich should he 
cleaned and polished with it at least 
once a week. 

(7) 3 sticks black sealing-wax dis¬ 
solve in 4 pint alcohol, and applied 
with a sponge, or lac dissolved in 
alcohol, and coloured with lampblack, 
answers the same purpose. This is in¬ 
tended for carrkge harness ; it is quick 
drying, and hard and liable to crack the 
leather, so should be applied as seldom 
as possible. 

(8) A good blacking consists of: 
Hogs’ lard, 4 oz.; neat’s-foot oil, 16 oz.; 
yellow wax, 4 oz. ; animal charcoal, 
20 oz. ; brown sugar, 16 oz. ; water, 
16 oz. Heat the whole to boiling, then 
stir it until it becomes cool enough for 
handling, and roll it into balls about 

2 in. in diameter. 

(9) Soften 2 lb. glue in 1 pint water \ 
dis^lve 2 lb. soap (Castile is the best, 
but dearest) in 1 pint warm water; 
after the glue has become thoroughly 
soaked, cook it in a glue-pot, and then 
turn it into a larger pot; place this 
over a stroiK fire, and pour in the sosn 
water, slowy stirring till all is weU 
mixed; then add 4 Ib. yellow wax out 
into slices ; let the mass boil till tbs ’ 
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wax melts, then add ^ pint neat’s-foot 
oil and sufHcient lam})black to impart 
a colour; let it boil a few minutes and 
it will be fit for use. 

(10) When harness has become soUed 
it can be restored by the use of the 
following French blacking: Stearine, 
4^ lb.; turpentine, lb.; animal 
charcoal, 3 oz. The stearine is first 
beaten into thin sheets with a mallet, 
then mixed with the turpentine, and 
heated in a water bath, during which 
time it must l)e stirred continually. 
The colouring matfer is added when 
the mass lias become thoroughly 
heated. It is thrown into another 
pot, and stirred until cool and thick ; 
if not stirred, it will crystallise, and 
the parts will separate. When used, 
it w^l require warming ; it should be 
rubbed on the leather with a cloth, 
using very little at a time, and making 
a very thin coat. When partially dry, 
it is rublxjd with a silk cloth, and will 
then give a polish equal to that of 
newly viimished leather, without in* 
juring it in any way. 

ni) 2 oz. shellac, 8 pints alcohol, 
14J pints fish oil, 19 pints West Vir¬ 
ginia oil, 1 lb. lampblack, 1 pint spirits 
of turpentine, 9 pints coal oil; the two 
first are combined, then the third is 
added, andalltbe others are well mixed. 

(12) Heat together over a slow fire, 

2 oz. white wax and 8 oz. turpentine; 
when the wax is dissolved, add 1 oz. 
ivory black and 1 dr. indigo, thoroughly 
pulverised and mixed; stir the mixture 
un^ cold. Apply with a cloth, and 
polish with a shoe-brush. 

(13) An excellent oil for farm and 
team harness is made of beef tallow 
and neat*8-foot oil as follows : Melt 

3 lb. pure tallow, but do not heat it 
up to a boil; then pour in gradually 
1 lb. neat’s-foot oil, and stir until the 
mass is cold; if properly stirred, the 
two articles will become thoroughly 
wnalgamated, and the grease will be 
smooth and soft; if not well stirred, 
the tallow will granulate, and show 
^ne white specks when cola. The 
addition of a little bone-black will im¬ 
prove this oil for general use. 


(14) Melt together 8 oz. beef suet, 
2 oz. neat’s-foot oil, 2 oz. white wax, 
and 2 ,oz. pulverised gum arable ; add 

1 gill of turpentine, and sufficient bone- 
black to give the ^’holc a good colour; 
stir until thoroughly mixed, remove 
from the fire, continue to stir until 
cold, then roll into balls. To apply, 
warm the ball, rub it on the leatW, 
and polish with a woollen cloth. 

(16) English ball blacking for har¬ 
ness is composed of 1 oz, lard, 1 oz. 
beeswax, 8 oz. ivory black, 8 oz. sugar, 
4 oz. linseed-oil, and 2 or 3 oz. w’ater. 

(16) Another kind is made of 2 oz. 
hogs’ lord, 8 oz. best neat’s-foot oil, 

2 oz, beesw’az, 10 oz. ivoiy black, and 
8 oz. water. Heat the whole to a boil, 
remove from the fire, stir until suffi¬ 
ciently cool, and form into balls about 
2 in. in diameter. 

(17) A third description is made of 
2 oz. each ivoiy black, copperas, and 
neat’s-foot oil, 4 oz, ])rown sugar, 4 oz. 
soft water, and 1 oz. gum tragacanth; 
boil until the water has evaporated, 
stir until cold, then roll into bolls or 
mould into cakes. 

(18) A fomih is made of ^ lb. bees¬ 
wax, 4 oz. ivoiy black, 2 oz. Prussian 
blue, 2 oz. spirits of turpentine, and 

1 oz. copal varnish ; melt the W'ax, stir 
in the other ingredients, and, when 
.cool, roll into balls. 

(19) Still another famous harness 
and saddlery blacking is made of \ oz, 
isinglass, ^ oz. indigo, 4 oz. logwood, 

2 oz. soft soap, 4 oz. glue, and 1 pint 
vinegar ; the whole is warmed, mixed, 
stramed, allowed to cool, and is then 
ready for use. 

(20) Mix 1 oz. indigo, 1 lb. extract 
of logwood, 1 oz. softened glue, and 
8 oz. crown soap (common soft soap 
can be used if the other cannot be had) 
in 2 qt. vinegar ; place the mass over 
a slow fire, and stir until thoroughly 
mixed. Apply with a soft brush, and 
use a harder one for polishing. 

(21) ReBtfOring Leather - covered 
Mounting ».—Melt 3 parts white was, 
then add 1 of gum oopal, diswlved in 
linseed-oil, and 1 of ivoiy black ; allow 
the mass to boil for 5 minutes, remove 
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it from the fire, stir until cold, and 
roll up into balla. 

(22) Another : to 1} lb. lampblack 
add 1 gal. pure neat’s-foot oil, and 1 qt 
vinegar black ; allow it to etand 24 
hours, and it will be ready for use. 

(23) Crown Soap Black, —Dissolve, 
over a slow fire, 1 lb. beeswax, 1 lb. 
crown soap, 3 oz. indigo, 4 oz. ivory 
black, and J pint oil of turpentine ; as 
soon as dissolved, remove from the fire, 
and stir until cold. 

(24) Take 6 oz. turpentine, 3 oz. 
berawax, oz. ivory black, | oz. 
indigo blue, J oz. ink. Cut the beeS' 
wax fine, pour the turpentine on it, 
let it stand covered 6 or 6 hours, 
and mix well together; to be kept 
covered. 

(26) Digest 12 parts shellac, 5 white 
turpentine, 2 gum sandarach, 1 lamp¬ 
black, with 4 of spirits of turpentine, 
and 96 of alcohol. 

(26) For Brown Ha/mess, —The fol¬ 
lowing two recipes have been used by 
the writer for a long period and wiU 
be found economical ami satisfactory. 
Take 3 lb. of beeswax, 1 lb. of lard, 
} lb. of neat’s-foot oil, 1 lb. of turpen¬ 
tine, and sufficient dragon’s-blood to 
colour to the shade desii^. Melt the 
wax and the lard together, add the oil, 
and stir well; allow to cool, then mix 
in the turpentine. Before the mixture 
cools too much add the colouring mat¬ 
ter, stirring well in. Apply the polish 
to the leather, brush well, and finish 
with a linen rag. 

(27) To make a cream for brown 
leather, procure 2 lb. of l^st beeswax, 
^ lb. of pearlash, 1 lb. of best yellow 
soap, 6 lb. of wat^, 4 lb. of turpentine, 
and i lb. of methylated spirit. Put the 
pearush into the water and place over 
a fire to boil, and into this scrape the 
wax and soap ; let the mixture again 
boil till thoroughly amalgamated, stir 
well until homogeneous. Allow to 
eool down somewhat, then add the 
impentine, and lastlv the spirit; mix 
all wbU together ana thin with water 

■ it neoesBaiy, Rub the cream on the 
dry polish with a brush, and 
finish with rag. Both the above ore 


good nourishing applications, as well as 
good polishers. 

(28) For Bwaet Leather ,—Mix to¬ 
gether 1 part palm oil and 3 parts 
common soap, and heat up to 100° F. ; 
then add 4 parts oleic acid, and 

of tanning solution, containing at 
least of tannic acid (all parts by 
weight), and stir until cold. This is 
recommended as a valuable grease for 
russet leather, and as a preventative of 
gumming. 

(29) Cordova Wax.—Mix together 

pint red acid (chromic), 1 pint beer, 

1 gill thick glue, 2 oz. ivory black, and 
1 dr. indigo; boil for } hour and apply 
with ia sponge. 

Liquid bilking is usually filled into 
bottles closed by corks. Paste black¬ 
ing is now more often put up in flat 
tins, though there is still a large de¬ 
mand for the commoner q^ities 
wrapped in waterproof paper. The 
lattv is generally prepared by steep¬ 
ing the paper first in boiled linseed-oil, 
pressing, then lianging up to dry for 
18 hours to a week. The following ia 
an improved way of making a water¬ 
proof paperof superiorquality, thinner, 
but equally strong, and capable of dry¬ 
ing in less than a minute. The paper 
is steeped in a melted or fluid com¬ 
position, consisting of paraffin wax, or 
hard tallow, in combination with crude 
or other turpentine, in the proportions 
of two to one. It is then immediately 
pressed, and the surplus composition 
is removed by passing it between rollen 
heated by steam. By using paper in 
endless sheets, the whole process might 
be made continuous, the paper bmng 
finished for use or storing ly the time 
it leaves the rollers. 

It is obvious that the manufacture 
of blacking requires neither skill nor 
capital. It may be conducted on sJ- 
most any scale according tothedemand 
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Bleaching. 

(Sec also Cleansino. There will also 
be found many other bleaching 
recipes embodied in the description 
of processes relflAing to the manu- 
^ture or preparation of various 
materials and substances. Linseed- 
oil and varnish may be mentioned 
as examples. For these eee Index.) 
Bleaching may be described as the 
art of whitening or decolorising sub¬ 
stances. The following are subjects 
not dealt with in other parts of this 
work:— 

Albumen. —Leon Maret is the 
inventor of a curious process of bleach¬ 
ing blood-albumen by the electric light. 
By a long exposure to this, the colour¬ 
ing matter of the albumen is said to be 
destroyed gradually, until a product 
is obtuned which is almost as white as 
^g-albumen. The usual process for 
obtaining blood-albumen is followed, 
and when the albumen is separated 
from the blood, it is exposed to the 
electric light, either while still in the 
liquid state or when dried. By means 
of lenses, or reflectors, the light is 
projected from the lamps on the albu¬ 
men. If the latter is in the liquid 
state, the exposure to the light is done 
in the drying stoves, where the albu¬ 
men is placed in shallow trays, the 
light being projected on the surface. 
Tnese trays are made of glass, in order 
to allow the rays to penetrate into the 
interior; 24 hours’ exposure is said to 
produce complete decolorisation. 

Aaimal Pibrea.— (1) Animal 
fibres which have to be bleached with 
■peroxide of hydrogen must first be 
subjected to a treatment which renders 
. them fit to be perfectly soaked with 
the solution. All fat, suet, and un- 
deanlinesB must be taken off. The 
best methods of doing thia are soap 
baths and 8 to 6 per cent, carbonate of 
a mm onia solutioiiB, and in some oases 
dher solvents, such as Bu]|)hide of 
harixm, benzine, ether, eto. For 
bl eanhin g, the solutioB of peroxide of i 
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hydrogen, which is 8 per cent, by 
weight, or 10 per cent, oy volume, is 
neutralised by means of a few dr^ 
of ammonia, and then used as a bleach¬ 
ing bath. If the bleaching has to be 
continuous, it is recommended to use 
several baths of different strengths, in 
which the goods are passed, banning 
from the weaker bath. The light has 
to be kept off, and the temperature 
must not rise above 77® F. (25® C.). 
Another method is to dip the clean^ 
goods in the solution of peroxide of 
hydrogen, in ^hich they are left until 
soaked, and are then exposed to dry in 
a draught, the temperature not to rise 
above 68° F. (20® C.). The bleaching 
takes place energetically by the evapo¬ 
ration of the water and subsequent 
concentration of the peroxide. 

(2) The use of bisulphite of soda has 
proved to be superior to the old 
method of bleaching in sulphur ovens. 
The process witli the bisulphiterequir^ 
6 to 8 hours, and therefore the sulphur 
bleachers have been slow to adopt it, 
the sulphur method occupying leas 
time. The following suggestions are 
made: Prepare an ordinary dilute 
solution of soda bisulphite, with the 
necessary quantity of sulphuric add, 
and use the following apparatus, which 
is on the same principle as that used 
in the cotton bleaching pFOcess in the 
Barlow kiers. A l^e cask, with 
sufficient strength to withstand some 
steam pressure, is previously filled 
with thoroughly moistened fibre and 
tightly pressed in. The prepared solu¬ 
tion of soda bisulphite and sulphuric 
add, not marHng more thau ,7®Tw., 
is allowed to enter and soak throu|^ 
the whole lot of fibre; after 6 or 10 
minutes’ contact, steam is turned on, 
which presses the solution through 
perforated pipe in the oentre of the 
cask and out of the apparatus., << 
fibre is taken out and aired, by widdh 
the bleaching process be iziteir« 

rupted; and when neeii^ it k eti- 
te^ a second time> Prohaii^ S or 4 
manipulations would tntSba .to finiA 
the bleaching,, and would tub 
more than 2 houn. Tha enate 
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is collected, and made up to the first 
strength for re-use. (‘ Textile Colour¬ 
ist.’) 

Bones, Skulls, and Anatom¬ 
ical Specimens. —These may be 
boiled or steamed until the flesh and 
cartilage will come away scraping 
with blunt wooden scrapers, but 
this method is apt to make the 
bones greasy looking. Better results 
are obtained by letting the speci¬ 
mens remain in cold water until 
the flesh decomposes, and can be 
scraped off (with wooden instruments), 
but this is not an agreeable method. 
When either is done, and the bones 
cleaned, the bleaching is effected by 
soaking them in a solution of 3 oz. 
chloride ef lime to 1 gal. of water for 
about tax hours. For removing dirt 
bones may be scrubbed with strong soda 
and soap, solution, and, if necesaiy, a 
penknife may be used for scraping 
necessary puls, if proper care is used. 
If the chloride ^ lime bleaching is not 
found sufficient, then air bleaching may 
be resorted to, to complete the work. 
Wet the specimens each morning, and 
expose them to wind and sun, this 
being as effective as anything in bleach¬ 
ing bone material. 

Bteftcker’s Ink.— This is an ink 
that can be used for marking cotton and 
other goods, as it will withstand chlor¬ 
ine. Ilun 4 oz. of gas tar with 1 oz. 
of benzole, dissolve ^ oz. of asphaltum 
in 1 oz. turpentine. Mix all t^ether, 
and grind in a mortar or mill; it is then 
fit for use. 

Coral. —First well wash in very 
dilute hydrochloric acid (1 part B. P. 

’ acid to 80 water) ; then well rinse in 
water, then put into some chloride of 
lime and water. 

Cotton. —The bleaching of cotton 
goods has become a very large indus¬ 
try, and the processes involved 
ten numerous and complicated to 
jadhnit of lucid description here. The 
duHtld refer tp the complete 
IHftiob on tfie subj^ in Spon’s 
^ Htfevippsedik? 

jurto.—Ksparto puin forpaper- 
is bleached in the ' poacher ” 


by means of a solution of bleaching 
powder. Some manufacturers hasten 
the process by adding a little hydro¬ 
chloric or sulphuric acid ; others 
steam-heat the mass to about 90° F. 
(82° C.); others put in a small 
quantity of soda bicarbonate. The 
quantityof bleaching-powder necessary 
depends on the qu^ty of the grass 
and the degree of boiling : 12 lb. 
per cwt. of esparto is a average. 
After being about 2 hours in the 
poacher, the almost white pulp is 
drained in large cheats for 8 hours or 
longer, exposed to the action of light, 
and ^nally pressed to remove the 
excess of liquor. 

Fats and Grease.— A common 
plan is to provide two vats, oneabovethe 
other, the upper one being lined with 
sheet lead and provided with an open 
steam coil and stirring gear, the lower 
one with ^n steam coil alone. Kun 
the hot miid fat into the top vat, 
have some sulphuric add sBghtly 
diluted with water, and add one or 
two pounds of this to eveiy 100 
pounds of fat and stir well. As soon 
as thoroughly stirred, turn on steam, 
and continue stirring. Now run the 
whole into the lower vat, add hot 
water and turn on steam. When the 
I whole is well steamed let it stand 
until the water collects at the bottom 
from which it is drawn off. Hot 
water is again added and steam 
applied and the process repeated; 
tins being done about three times to 
thoroughly wash the fat. After the 
water is separated and drawn off the 
last time, the jEst is filtered through a 
bag. 

Feathers. —(1) The feathers are 
put into a bath of permanganate of 
potash, containing 4 to 5 parts per¬ 
manganate to 1000 of water ; a solu¬ 
tion of sulphate of nu^esia of the 
same strength is added, and it is 
heated 140° P. (60° C.) at the most. 
The feathers previously washed, ore 
put into this bath, then taken out, 
rinsed, and passed through weak sul¬ 
phuric acid at about ljf° to 8° Tw. 
(2) It is also possible to blnoh the^ 
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feathera in a bath of 1 part barium 
peroxide in 100 of water at 86° F. 
(30° G.). Leave 48 hours in this 
solution, wash, pass through weak 
acid bath, and wash. (3) Feathers 
may be bleached by exposure to the 
vapour of burning sulphur (sulphurous 
acid) in a moist atmosphere, but it is 
usually necessary to remove the oily 
matters from them before they can be 
satisfactorily so bleached. This may 
be accomplished by immersing them 
for a short time in naphtha or benzine, 
rinsing in a second vessel of the same, 
and thoroughly drying by exposure to 
the Bir. This treatment does not 
injure the feathers. (4) Peroxide of 
hydn^n is largely employed. The 
advant^e it offers is the oxidation 
and complete disappearance of the 
colour, without spoiling the structure 
of the feather. The feathers are 
first dipped in a solution of 1 to 2 per 
cent, carbonate of ammonia in water, 
in which they are slightly agitated, 
and left for about 12 hours at 68° F. 
(20°C.). The feathers are then taken 
through a tepid white soap bath, and 
well washed in water which is free of 
lime. The treatment with benzine and 
ether also gives good results. The 
bleaching bath is neutralised. Wood 
or metal vessels are not recommended 
for the baths, and it is better to use 
earthenware vessels. When bleached, 
the feathers are dried slowly at a low 
temperature in a draught, and are 
often beaten. A good result is 
obtained by dipping the bleached 
feathers in lUoohol,* which gives them 
a finer appearance. The succeeding 
operationB are the aame as by other 
pYXjesses. This method of bleaching 
feathers is said to prove superior to all 
others. Black spots are perfectly 
bleached after being exposed iar some 
time. (6) The fearers are placed for 
8 to 4 hours in a tepid dilute solution 
at bichromate of potash, to which 
some nitric acid hu been cautiously 
added. After this lapse of the 
feathers will have assumed a greenish 
hue, owing to the chromium oxide 
precipitated; to remove this, they 


are placed in a dilute solution of 
sulphurous acid in water, when they 
become perfectly white. Care must 
be taken that the bichromate bath is 
not too strong, and especially that 
excess of nitric acid be avoided. (6) 
The objection attending the use of acid 
or alkaline baths is that they alter the 
texture of certain feathers. In Roy’s 
process, the feathers are first soap^, 
and, after thorough washing, sub¬ 
jected to the action of ozone. By a 
succession of immersions in water and 
treatments with the gas, bleaching is 
effected without injury to the feathers. 
(7) Viol et Duplot's method rests on 
tlie fact that the feathers Immersed in 
resinous essences (e. g. turpentines, 
oils of lavender, thyme, etc.) or 
bituminous hydrocarbons, are bleached 
under the influence of light or heat. 
The feathers are kept in the vessels a 
longer or shorter time, according to 
degree of whiteness desired (generally 
about 3 or 4 weeks), at a temperature 
of 86° F. (30° C,), and exposed to the 
light. (8) The common method is as 
follows. The feathers are first 
washed in soap lather, well rubbed 
with the hands, and passed through 
clean scalding water. For white 
feathers, they are first exposed to the 
action of, sun and dew for about a 
fortnight, washed in a hot bath con¬ 
taining Spanish white (the softest and 
purest white chalk), and passed 
through 8 clean waters; next they 
are blued by a rapid passage through 
a cold bath containing ind^o; after 
this, they are sulphur^ by suspension 
in a sulphuring stove ; and are finally 
hung upon cords to dry, being occa¬ 
sionally shaken to open the fibres. 
(9) Scouring and bleaching are two 
dikinct operations, the former tending 
to remove from the material all fiatty 
substances, while the latter consists in 
rendering the feathers perfectly white, 
after having been cleansed from their 
fatty contents. Aooordiz^ to quality, 
the first washing in soap is done at 
100° to 122° F., the bath to be pre¬ 
pared in the proportion of 800 parte 
by weight of white Marseilles soap for 
K 2 
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600 Off water, and well beaten up into 
a lather. Lay down the feathers and 
nib them well by hand until the batli 
is exhausted and has lost its detergent 
power. Then let it out, and repeat 
the operation with a fresh bath of the 
same composition ; then remove the 
soap by rinsing in 2 or 3 waters at 
100° F. Prepare a cold bath of 46 to 
62 gr. of bioxalate of potash to 5 qt. 
of water, lay down the feathers for 
15 or 20 minutes, lift and rinse in cold 
water. Aft^ passing them 3 or 4 
times through the cold water, the 
feathers are to be blued. For this 
purpose add to a fresh bath of cold 
water so much solution of (methyl) 
aniline violet as will give the water a 
faint tint; open the feathers well and 
agitate them in the bath until they 
alw have assumed the tint; then 
saueeae them out in a clean white piece 
of cloth (muslin), and pass through a 
pretty thick solution of raw starch 
(8 oz. to 4 qt. water unboiled), squeeze 
out agmn, open them by passing the 
hand lightly over the stem, and dry 
either in a warm place, or preferably 
in the air, shaking them repeatedly 
while drying in order to perfectly open 
the flbrOT. Finallv beat out the re¬ 
maining starch either by hand or by 
means ol a soft brush. (10) The 
peroxide of hydr(^n process is un¬ 
doubtedly better than using sul- 
phurouB ^id, for though it costs 
more, it is leas likely to injure the 
featlMTB if unskilfully done. For the 
peroxide, first soid^ the goods for a few 
Wms in a solution of 3 oz. of oarbon- 
ats "ti ammonia to 1 gal. of water, 
thm wash in warm soap and water, 
using Ostile or white curd soap. 
Pass dean soft water, and they 

are ready tor peroxide bath. Make 
a solution of 1 part hydrogen peroxide 
to 10 of water, and immerse the 
. fathers in this. Take out, wash in 
^^ean water, dry slowly and curl. To 
% a pure whits ths feathers may go 
' r 4 wann soap bath having a 
‘'Vj^derln It., Dyeing may 
BQon^^as tha U^hmg is 
Dysmg daih cdoun is 


done without bleaching, the feathers 
onfy being softened with the carbonate 
of ammonia and washing. 

Cflua .—See Glue Manufacture. 

CKittapercha. —Dissolve in 20 
times its weight of boiling benzol, add 
^ part plaster of very good quality, 
and agitate occasionally. By reposing 
for 2 days, the plaster is deposit^ and 
carries with it all the impurities not 
soluble in benzol. The clear decanted 
liquid is introduced by small portions 
into twice its volume of 90 per cent, 
alcohol, agitating continually. During 
this operation tlie guttaper^ is pre¬ 
cipitated as a pasty, pmectly white 
mass. The sub^uent desiccation of 
the guttapercha requires several weeks' 
exposure to the air, but is accelerated 
by trituration in a mortar. 

Hair* —(1) The hair is left for 12 
hours in a solution of 3 ports carbonate 
of ammonia in 100 water at 86° F. 
(30° C.), then washed, washed again 
in soap, and completely scoured with 
another solution of carbonate of am¬ 
monia. The hair is afterwards dipped 
in the solution of peroxide of hydro¬ 
gen, which has been completely 
neutralised with ammonia. The hair 
is <^ther left in the bath Until Buffi- 
dentfy bleaebed, or it is taken out, 
dried by ordinary temperature, and 
retaken through the bath. To ascer¬ 
tain if the hatha have become useless 
for further work, a few drops of per¬ 
manganate of potash are added, and if 
the bath takes a permanent red colour 
its bleaching power is exhausted, 
Black hair is not bleached to pezfeo- 
tion; it can only be bleached to light 
^Id-yellow. llie hair is then washed 
in water, and can be treated with 
alcohol. Wann solution and drying 
in hot air are to he avoided. 

(2) A recipe stated to Ueaoh humui 
hair white instead of blonde or. yelhm. 
Mix 1 lb. hydrogen peroxide with 1 qb. 
unmonia; mix 4 oz. hydrogen per-^ 
oxide with 1 oz. oteam xA tarair 
disBoli^ in 1 oz. aoda. Bloid ih* 
two Bolutions, ftnd steep 1 U>. the 
hair in it for 8 houni. Tbm wa^ In 
elean water with ** soapine fri a b^th 
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of pottery or clay, and thoroughly 
diy. Repeat the process 16 or 16 
times ; ^t thoroughly mix and sliake 
up the hair after tne 12th and every 
succeeding time. Finally, draw the 
hair through a solution of blue aniline 
and alcohol. 

(3) A hot dilute solution of nitric 
acid is most effectual. Brown hair, 
when carefully treated, is turned the 
most brilliant golden, resembling 
golden spun glass. The method em¬ 
ployed is to put the hair in a porcelain 
dish with dilute NO, HO (about 1 
part strong acid to 10 of water), then 
gradually heat, and, as soon as the 
required shade is obtained, take out 
and wash. If the acid is too strong, 
or the heat too great, the fibre of the 
hair is spoiled. Dark-brown hair 
acquires generally a reddish colour, 
and black hair will turn nearly white. 

Horsehair. — If a pure white 
horsehair is required, the hair must 
be white to st^ with, as yellow or 
jrey horsehair cannot be made pure 
white. First thoroughly wash in hot 
Kiap and water, then rinse well in 
clean hot water. Allow to soak about 
12 hours in a solution of peroxide of 
hydrogen made alkaline by ammonia. 
Lastly wash in clean water, and dry 
slowly. 

Ivory,— -{a) Antique works in 
ivory that l^ve become discoloured 
may be brought to a pure whiteness 
by exposing them to the sun under 
glasses. It is the particular property 
of ivory to resist the action of the 
sun’s rays, when it is under glass ; 
but when deprived of this protection, 
to become covered with a multitude of 
minute cracks. Many antique pieces 
of soulpture in ivory may be seen, 
which, although tolerably white, are, 
at the same time, d^aced by numerous 
oraoks; this defect cannot be reme¬ 
died ; but in order to conceal it, the 
dU 9 t may be removed ly brushing the 
work with warm water and soap, and 
afterwards pi aping it under glass. 
Antique waras in ivory that^iave be¬ 
come discoloured, may be rubbed with 
pumice and water, and while yet wet 


placed under glasses. They should 
be daily exposed to the action of .the 
sun, and be turned from time to 
time, that they may become equally 
bleached; if the brown colour be 
deeper on one side than the other, 
that side will, of course, be for the 
longest time exposed to the sun. 

(b) Immerse for a short time in 
water containing a little sulphuric 
acid, chloride of lime, or chlorine. 

(c) Expose it in the moist state to 
the fumes of burning sulphur, lazgely 
diluted with air. 

(d) Ink stains may be removed by 
repeatedly using a solution of quad- 
roxalate of potash in water. 

(e) Ivory that haa become yellow by 
exposure can be whitened by washing 
in a solution composed of 1 oz. of 
nitric acid and 10 oz. of soft water; 
apply with a rough brushj deanae 
thoroughly in clean water. 

(/) Peroxide of hydngen is used 
in Sheffield to blea^ inferior 
ivory for knife handles. The mode of 
procedure is as follows: Place, say, 
2 qt. of the liefuid in a stone pot, 
adding 4 oz. liq. ammon. fort. (880^, 
immerse the handles, and put over a 
common shop stove for 24 to 36 hours; 
the handles are then taken out and 
gradually dried in the air, not too 
quickly, or thy would split. The 
deep colour of the ivoiy is removed, 
and a beautiful pearly white ivory 
results when polished. The ivory is 
previously treated with a solution of 
common soda, to get rid of greay 
matter, and open the pores. 

(p) Spirit of tmpentine is veiy 
efficacious in removing the disagreeable 
odour and fatty emanations of bones or 
ivory. whQe it leaves them beautifully 
bleeped. The articles should be 
exposed in the fluid for^ or 4 days in 
the sun, or a little longer if in tiie 
shade. They should rest upon strips 
of zino, so as to be a fraction of an 
inch aWe the bottom of the g^ass 
veaad employed. ’Rte turpentiim aobi 
as an oxidiring a^nt, and the nrodoot 
of the oombuation is an aoia hqoer 
which sinks to *the bottmn, apd 
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strongly attacks the bones if they be 
allowed to touch it. The action of 
the turpentine is not confined to 
bones and ivory, but extends to wood 
of various varieties, especially beech, 
maple, elm, and cork. 

Jute.—(1) The question of bleach¬ 
ing jute without injury has been 
studied for a long time. All bleach¬ 
ers have boast^ of being able to 
bleach it as well as, or even better, 
than linen and hemp, but all have 
found that the bleaching was more 
apparent than real, and that the goods, 
after lying some months in the ware¬ 
house, turned from white to yellow. 
Several manufacturers, for want of 
anything better, have been content 
with giving the jute a cream shade, 
and for purpose they make use 
of rollers over which the hanks are 
hung, BO that their lower ends dip 
into a weak chloride bath, veiy 
slightly warmed, for 30, 40, or 50 
minutes. The hanks are then passed 
into water, pressed and dried in the 
air. 


The treatment of jute by complete 
submersion, air being excluded, is the 
safest. Treatment on the roller with 
the intervention of air is the most 
dangerous. The reason d. this is 
that in the former case the bleaching 
is a slow oxidation, whilst in the 
latter it is the result of the rapid and 
energetic action of hypochlorous acid. 
It has been tried, Imt without much 
success, to use ^cate of soda and 
nhl«rida of Boda; chloride of hme 
is preferable. But to get good white 
it is necessary to steep the jute 
alter^tely in a soap-bath and in a 
solution of chloride of lime. The 
fbHowing are directiona for a so- 
called cream ' shade : Immerse in a 
we^ uid luke^warm soap-bath for 
about 10 ■unutea; after draining, 
; immerse for 40 miiHitee at most, 
< in a bath of chloride of lime, not 


oiriuog.mora thto cm the chlori- 
;.ipstor. 

'.‘i $be duration of the immersion may 


the quBliiy of the jute 
a^ the shade whW it is wished to 


obtain being the best guides. As for 
whites more decided than cream 
shades, they are produced in the same 
manner, but the duration of the 
steepings in the soap-lye and the 
chloride of lime is shortened, and 
these operations are repeated several 
times in succession. Whatever may 
be the shade at which the process is 
brought to an end, it is well t6 finish 
with two washings, the one in luke¬ 
warm and the.other in cold water. 
The jute is then drained and dried at 
as low a temperature as possible. 
It is recommended that during the 
steeping process the jute should re¬ 
gularly but gently agitated, taking 
care not to bring it above the surface 
of the liquid. 

(2) According to Soheurer, chloride 
of hme was at one time considered 
suitable for jute bleaching, but it was 
Boon found that this reagent made the 
yam hard and brittle, likewise re¬ 
moving, along with a portion of its 
Bohdity, that silky brightness whidi 
constitutes one of its prmdpal merits. 
Hypochlorite of soda, on the contrary, 
by reason of the more r^d and 
uniform oxidation which takes place, 
can be employed at a bq^ d^ree of 
concentration without the resistance 
of the fibre being impaired. Its 
action has, however, to be regulated 
with care, on account of its powerful 
properties os a reagent. Bleached 
jute would suffer by being plunged 
into a conceutrated solution of hy¬ 
pochlorite of soda, while such is not 
the case with jute in the unbleached 
state, in which the cellulose is pro¬ 
tected m the earlier stages of the 
operation by the incrustiog substanoe. 
It is the latter portion of the process 
(specially affecting the purification of 
the white) which is usually found to 
affect the solidity of the ^textile 
substance under treatment, evm 
when the solution has not been a 
strong one. Therefore, Schearer con¬ 
siders t^t, to save the fibre from the 
corrosive s^on of the hypochlorite, it 
is necessBiy to diminish the force ol 
the reagent, as the <qieratianB suooewl 
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each other, and to preserve a certain 
relation between the degree of concen¬ 
tration of the oxidizing liquid, and 
the quantity of the encrusting sub¬ 
stance wliich remains to be destroyed. 
In tills way a satisfactory white is 
obtained, without prejudice to the 
textile substance operated upon. 

(8) According to a patent taken out 
by T. G. Young, the jute is first 
soaked ui a solution of a sulphide of 
an alkali, or alkaline earth, till 
sufficiently softened. It is then 
washed and submitted to a bleaching 
agent composed of a solution of chlor- i 
ine and an alkali, other than cliloride 
of lime, such as chlorine and soda, 
until the desired bleaching results are 
obtained* 

Lace.—Lace may be restored to its 
original whiteness first ironing it 
slightly, then folding it and sewing it 
into a cloan linen bag, which is pl^ed 
for 24 hours in pure olive oil. 
Afterwards the hag is to be boiled in 
a solution of soap and water for 15 
minutes, then well rinsed in lukewarm 
water, and finally dipped in water 
containing a slight proportion of 
starch. The lace is then to be taken 
from the hag and stretched on pins to 


dry. 

Leather : Fine goods.—In the pre¬ 


paration of the light tinted fancy 
book covers, and which are sometimes 
a pinkish white, the leather is im¬ 
mersed in benzine for an hour, for 


the colouring t^ents in leather, ferric 


oleate and tannate are soluble in 


benzine. After one hour’s immersion 
remove the leather and then evaporate 
the benzme it carries by gentle heat 
over a water bath. The leather is 
then treated with liquid sulphurous 
acid, or javelle water, or peroxide of 
hydrogen with ammonia. Care must 


be used in drying. 

liinen.—^The rame remarks apply' 
here as to cotton bleaching. (3^ 
Spons’ *Enoyclop«dia.’) 

Oils.—Many plans of d^lorising 
oils are in v(^e: (a) Ex^ure to 
sunlight in la^ white glam bottles *, 
the ^ soon b^mes oolourlen, but 


acquires an almost rancid flavour, 
(6) A^tation with 2 per cent, of a 
solution of permanganate of potash; 
bleaches effectually, but also leaves a 
bad flavour, (c) The oil is first 
agitated with water containing gum, 
and to the emulsion thus formed, is 
added coarsely crushed wood charcoal; 
the whole is then slowly wanned to a 
degree not reaching 212° F. (100° C.), 
and when cold, the oil is dissolved out 
by ether or petroleum-spirit, and the 
latter is recovered by distillation ; the 
result is good, (d) A process much 
recommended is to pass nitrous acid 
gas tlirough the oil. (e) The oil (500 
parts) is clarified by addition of 50 
parts of China-clay and 50 of water. 
(/) In some cases, it is found advisable 
to use the coagulation of albumen in 
clarifying oils. The oil to be treated 
is mixed agitation at the ordinary 
air-temperature with a weak solution 
of albumen in water. The whole is 
then gradually heated, most conven¬ 
iently by steam, and when hot enough 
to coagulate the albumen, this latter 
collects in clots, enclosing particles of 
impurity ; after the lapse of suflacient 
time, these clots subside, and the 
clarified oil is removed decanta* 
tion. The process is analogous to that 
of the refining of syrups by serum of 
blood. 

Many oils are partially or completely 
decolorised by filtration through, or 
agitation with, frei^-bumt animal- 
charcoal (bone-blaok). The apparatus 
for filtering is similar ti^ithat employed 
in sugar-refineries, adfl consists essen¬ 
tially of tall wrought-iron cy^ders 
filled with bone-bl^k, and prwided 
with a steam-jacket to control their 
temperature. When the charcoal 
ceases to decolorise, it should ba 
treated with some solvent (Hsulphide 
of carbon, or petroleum^p^t) to re¬ 
move the oil, before it is revivified 
caloination. 

Most processes for the bleaching of 
oils depend upon the oxidization of 
the colouring matter hj some siutahle 
reag^t, chiefly evolving nascent oxy¬ 
gen in some form. There are, bow- 
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ever, instanoes ^nown in which the 
colour is destroyed by a reducing 
agent such as, sulphurous acid, in an 
aqueous solution, as gas, or arising 
from the decompoaiton of an alkaline 
hyposulphite (e. g. that of soda) by a 
strong mineral acid. It may be laid 
down as a general rule that oils which 
have been burnt or charred ly any 
previous process cannot be satisfac¬ 
torily bleached. Experiment alone 
can determine the particular process 
best suited to any given oil, having 
regard to the purpose for which it is 
to be used. The utmost care is 
required in using any oxidation 
process for fats intended to be 
oonverted into soap, since if the fat be 
oxidized in any perceptible degree, as 
well as the colouring matter (i. e, if 
too muoh of the bleaching reagent be 
used), the resulting soap will often be 
worse in colour than if the fat had not 
been bleached at all. 

Palm-oil and tallow are the two 
chief fats bleached by the soap-maker. 
B6th may be bleach^ by pumjnng air 
into th^ in finely divided streams, 
while they are kept at about 180*^ to 
200®F.(82°to93°C.). Tbecolourof 
tallow may also be removed hy boiling 
upon a solution of chloride of lime, 
or of ehlcHute of potash, to which a 
stoong mineral acid has been added. 
No mors potassic ohlorate than 0 * 1 per 
cent, on the tallow should be em¬ 
ployed. 

Experiment has shown that the 
colour of palm-oil may be quite de¬ 
stroyed by heat. To effect this, the 
oil may Ito kept for some hours at 
about 260° P. (127° C.), or it may be 
put into a oloaed, horizontal, iron 
Gylindar, and heated by a fire braeath 
up to about 464° F. (240° C.), at 
wnioh toznpetBturs tho oolonr is de- 
Btroyed. t!» proeeas givea rise to 
lUoet offensive vapours,’eapecudly acro- 
neoesaitotos the conduct of 
in a okisd verael, with 
jqueans of oondenaing the 
jppam and rendering them innoo- 

-^ I'Fiddttoil may also ^ ve*y suitably 


Oils, Paper. 

bleached by bichromate of potash and 
hydrochloric acid (Watts’ process). 
The oil is made as free as possible from 
impurities, .and, at about 120°-130° P. 
(40° to 54° C.), is aritated with a 
strong solution of Dichromate of 
potash, containing about 1 lb. of the 
salt to every 100 lb. of oil. To this 
is added enough hydrochloric acid to 
form s^uichloride of chromium 
with all the chromium in the bichro¬ 
mate of potash, the quantity of 
liquid acid necessary of course varying 
with the amount of real acid contained 
in it. A slight excess of add is 
rather an advantage than otherwise. 
The process occupies about an hour, 
after which, subsidence removes most 
of the ohemicals, while subsequent 
aviation with hot water renders the 
oil quite pure enough for tb^ eoap-' 
co^r. (Spons’ ‘ Encyclopesdfc.^ 

fsper.-^a) For bleaching rags, 
and other materials from which pap^r 
is at first fabricated, rags, when grey 
or coloured, are to be separated -and 
ground in the paper-mill m the usual 
way till brought to a sort of uniform 
oonsistenoe, having been {veviously 
macerated according to their quantity 
and tenadty. Hie tnasw is then' 
treated ^with an alkaline lye. It 
is next treated with a solution of ' 
chloride of lime. If this immer¬ 
sion do not produce the desired 
effect, which does not often happen 
if the colours are tenadous, such as 
red and blue, let the treatment with 
the alkaline lye be repeated, and foUow 
it with another bath of the chlorine 
preparation. Then sour the whole 
in a bath of sulphuric add, inuoh 
diluted and cold, for when hot its 
action will be less effectual. Water 
is then to be run upon it till it oomes 
off without colour or bidinstiop of 
. acidity. Black is the most essay dis- 
cbar^ colour, and will seldom 
require being treated with lye or steep. 
of sulphuric add, one bath 
and an^h^ cf chloride of 
being simcient to produce a good 
white. 

(6) Old printed or writtm ptfptr U ' 
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first sorted according to its quality, 
and all the yellow edges cut off 
with a bookbinder’s plane. 1 cwt. 
of this paper is put sheet by sheet 
into vato sufficiently capacious with 
BOO qt. of hot watCT. The whole is 
stirred for about an hour, and as 
much water gradually added as will 
rise about 3 in. above the paper, and 
left to macerate for 4 or B hours. It 
is then ground coarsely in the mill and 
boiled in water for about an hour, 
taking care to add before it begins to 
boil, 18 qt. of caustic alkaline lye. 
After boiling it is macerated in the lye 
for 12 hours, when it is pressed, and, 
if sufficiently wliite, made into paper. 

(e) Paper which has been very im* 
perfectly bleached may be rendered 
thorougjily white ly pouring upon it 
in succession, as dilute solutions, 
31 parts alum, 1 part chloride of 
bwium, a little &ee hydrochloric acid, 
and § calcined chalk-stirring 
wbU during the operation. The fibres 
W%he paper become firmly coated with 
\ne brilliant white sulphate of baryta 
which is formed. (See also Cleansing.) 

Paper-ptilp, —(a) The washed 
substances are put into a weak bath 
containing 6J to 8 lb. bleaching powder 
per 22 gal.; after 6 to 12 hours they 
are washed and boiled for 2 to 4 hours 
with carbonate of soda (1 oz. per gaL). 
If the filx^ are very hard, th^ are 
treated with sulphuric acid (\ oz. per 
gal.), and well drained before boiling 
with the soda. Finally they are placed 
in a bath of 6^ to 8^ Ih, of bleaching 
powder and If lb, of soda per 22 gal. 
for 4 to 6 hours, (h) TTie fibres are 
passed thro^h an alkaline chlorine 
bath, contai^g excess of caustio 
alkali; B per cent, is used for linen, 
cotton, eto., 2B per cent, for jute and 
other substancee difficult to bleach. 
The temperature should not exceed 
m®P. (60® C.). The bath is readily 
made by adding exoess of soda carbon¬ 
ate to (boride of lime. 

'PvnMsx *—The crude jinxaffin is 
^^teied, and boiled for 2 hours with 
5 per cent, of its weight of sodium 
sulphide and suffiment water. It is 


allowed to cool, so, that the mass 
swimming on the top may become 
compact and be removed ; it is then 
washed with river water, pressed, and 
afterwards dissolved in 20 per cent, 
amyl-alcobol, the paraffin being left as 
a pasty and pliable mass. It must 
remain for a time, and then be 
strongly pressed after filtering through 
bone-black. (De Melon.) 

Printa and Printed Booker- 
Simple immersion in oxy^nated 
muriatic acid, letting the article re¬ 
main in it, a longer or shorter space of 
time, according to the atren^h of 
the liquor, will be sufficient to whiten 
an engraving. If it be required to 
whiten the paper of a bound bo6k, as 
it is necessary that all the leaves 
should be moistened by the acid, care 
must be taken to open the book well, 
and to make the boards rest on the 
edge of the vessel, in such a manner 
that the paper alone shall be dipped 
in the liquid ; the leaves must be separ¬ 
ated from each other in order that they 
may be equally moistened on Both 
sides. The liquid assumes a yellow 
tint, and the paper beoomes white in 
the same proportion; at the end of 
two or three hours the book may be 
taken from the aoid liquor, and 
plunged into pure water with the 
same care and precaution as recom¬ 
mended in regard to the aoid liquor, 
that the watw may touch both sides 
of each leaf. The water must be 
renewed eveiy hour, to extract the 
acid remaining in the paper, and to 
dissipate the disagreeable smell. 
Printed paper may ^so be bleached 
ty sulphuric aoid, or ly alkaline < 0 - 
Bom lyes. (See also deansing.) 

Pulp Cane.— (1) Soak in a solu¬ 
tion of chloride of lime, then dip ha 
dilute hydrochloric acid, afterwards 
soaking in running water or several 
changes. (2) Soak in an add solution 
of 80 ^ bisulphite, then steep in dilate 
hydrochloric add. A mall quantity 
should be tried 

Bag!.—Gas-bleaduag half-etuff u 
slauMt indispensablelorTOeooarae Hnen 
rsgBBo plentiful in Russia. The htH* 
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Btufir must contam sufficient moisture, 
or the outside only will be bleached,and 
that but indifferently, An effective 
test of the moisture is to squeeze the 
stuff between the hands, when, if the 
pressure causes no escape of water, but 
leaves the mass with a damp appear¬ 
ance, bleaching may be proceeded with. 
It is conducted as follows ; Put 
1600 lb. of the half-stuff loosely into a 
stone chamber, and lute all apertures. 
Into the leaden retort, connected with 
this chamber by leaden pipes, pour 
3 pails of water and 66 lb. of common 
salt; stir thoroughly, add 65 lb. man¬ 
ganese, stir again, and close the retort. 
Next charge a leaden vessel with 
119 lb. oil of vitriol, and let the acid 
drop into the retort containing the 
water, salt, and manganese, though 
a bell-mouthed bent siphon, which 
admits the vitriol while preventing the 
escape of gas. The acid should occupy 
3 hours in dropping into the retort. 
Then heat the retort with steam for 
7 hours, and allow 2 hours for the gas 
to ttcape up the factory chimney. For 
fine stuff, such as “ willowed’* rope, 
1 hour extra must be allowed for the 
escape of the gas. The quantities of 
manganese, salt, and oU of vitriol used 
for the various “ stuffs *’ are :— 

No. 1. (1600 lb. half-stuff): 60 lb. 
manganese, 50 lb. salt, 80 lb. vitriol. 


I washed, raise the washer and introduce 
I tlie bleaching liquor. In the case of 
I vitriol (concentrated sulphuric acid) 
I being used, a small leaden vessel must 
I be placed in such a position that the 
vitriol will drop into the engine at the 
I raW of 1 lb. in 20 minutes. The vitriol 
is previously diluted. When tlie 
bleaching is finislied the stuff is emptied 
into stone chests fitted with perforated 
zinc strainers at the bottom ami back, 
and left for a fixed time. (Dunbar.) 

Seaweed. —Soak in distilled water 
for about a day and a night to soften 
and remove salt, then put it for 12 
hours in a solution of 1 part bisulphite 
of soda to 10 parts of water; at the 
expiration of this time, mix 1 part of 
sulphuric acid with 5 parts of water 
and add 1 part of this to tlie first 
solution which has the seaweed in it. 

! Let remain a few hours longer, then 
soak in several changes of clean water 
and dry slowly. 

Shellac. -^1) By exposure in thin 
threads to the atmospliere. 

(2) 1 lb. of shell^ is dissolved in 
4 lb. of very strong alcohol, 1 lb, of 
bleaching powder—containing at least 
20 per cent, bleaching chlorine—mixed 
into a pMte with water, strained 
tl^ugh linen, and the residue washed 
with water until the filtrate amounts 
to 1 lb. It is then mixed with a 


No. 2. (1600 lb. half-stuff): 60 lb. 
manganese, 60 lb. salt, 100 lb. vitriol. 

No. 8. (1600 lb. half-Btuff) : 65 lb. 
manganese, 66 lb. salt, 119 lb. vitriol. 

Ropes, for copying paper (1400 lb. 
half-stuff): 81 lb. manganese, 91 lb. 
salt, 124 lb. vitriol. (Dunbar.) 

For potdung half-stuffs previously 
gBS-blei^ed, ^ quantities are :— 

No. I. (600 lb. stuff): 15 gal. chlo- 
line at 4^. 

No. 2. (600 lb. stuff): 20 gal. chlo¬ 
rine at 4p. 

4 No. 3. (50D lb. stuff): 12 gal. chlo- 
^^e# 5°. 

Tijie quantities of half-stuff filled into 
«)^ne riiould be unifann. 
i&t ^engine is filled, wash for 
dblu#' dme with a fihttr whe than is 
U|ed ott^the hrefJmr. When thoroaghly 


solution of carbonate of potash in 3 
parts of water until no further preci¬ 
pitate is produced. The precipitate 
is separated by filtration, the warm 
alcoholic solution of shellac is treated 
with hydrochloric acid until the mix¬ 
ture is decidedly acid. The shellac 
then separates as white clots, which 
are to be washed until the water 
ceases to pass away milky, and then 
rolled out into tliin strips upon a wet 
hmuxl. 

(3) The shellac, previously broken 
into small pieoes, is put into a 
alcohefl of 0*630 sp. gr, is poured upon. 
it, and ^e whole is gently heiited^t^' 
the slialjfu: is dissolved; next, 
EQudh coarsely powdered animal-chis^ 
coal is added to the solu^on 
whole forms thin paste; the 4 b 
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closed almost air-tight, and exposed 
to gentle heat (e.g. the sun) ; in 8 to 
14 days it should have a light yellowish- 
brown colour, and yield a clear pure 
polish on light woods. It is then 
filtered through coarse blotting-paper, 
for which purpose it is well to employ 
a tin funnel with double sides. The 
portion which first passes through the 
filter may be preserved separately, and 
used as a ground or first polish. Then 
some more spirit is poured over the 
cliarcoal upon the filter, and the solu¬ 
tion used as a last coating. Shellac 
purified by animal charcoal has a 
brown-yellow colour, but is perfectly 
clear and transparent; when diluted 
with alcohol, the colour is so slight 
that perfectly white wood may be 
polished with It. 

(4) Boil and dissolve the shellac in 
a solution of carbonate of potash 
(pearlash), then pass chlorine through 
the solution. This bleaches and 
precipitates the shellac. Wash the 
shellac with water, then boil it in 
water until it is soft; roll it*into a 
ball, then pull it into ropes as pulling 
gives a satiny appearance. Boiling 
with weak solutions of pearlash alone 
will remove colouring matter, and it 
can then be pulled as described. 

Silk. —A lye of white soap is made 
by boiling in water 30 lb. of soap for 
every 100 lb. of silk intended to be 
bleached, and in this the silk is steeped 
till the gum in the silk is dissolved 
and separated. The silk is then put 
into he^ of coarse cloth and boiled in 
a similar lye for an hour. By these 
processes it loses 26 per cent, of its 
original weight. The silk is then 
thoroughly wasW and steeped in a 
hot lye oomposed of lb. of soap, 
90 gal. of water, with a small quantity 
of litmus and indigo di^sed. After 
this, it is carried to the sulphuring 
room; 2 lb. of sulphur are sufficient 
for loo lb. of silk. When thwe pro- 
oesses are not sufficiently BU(pessful, 
it is washed with clear hard inAer and 
sulphured again, • ” 

(6) Lyons process. The bleach is 
m agva prepared by mixing 6 


parts of muriatic acid with 1 of nitrio 
acid. Before being used, the mixture 
is left for at least 4 or 6 days at a 
gentle heat, about 77® F. (26® C.). 
When it is to be used it is to 1 m 
diluted with about 16 times its naea- 
sure of water, so as to stand at 3® to 
4® Tw. This dilution is effected in 
large square tanks, cut out of grit¬ 
stone. The temperature of the liquid 
should be between 68® and 86® P, 
(20® to 29J®C.). The skeins being 
placed upon rods, they are plunged 
into the bath and worked without 
stopping, turning them quickly or 
drawing them from one end of the 
trough to the other. The process is 
generally complete in J hour j but it is 
often at an end in 10 minutes and even 
less, according to cLrcumstances. As 
soon as the bleaching is complete, the 
silk must be taken out, for a too pro¬ 
longed stay in the acid would be veiy 
injurious. After being partially de¬ 
colorised, it would next be dyed yellow 
and in a permanent manner. This 
treatment, therefore, demands great 
care. Sil!!^ of different kinds should 
never be treated together, as they do 
not bleach with the same speed. As 
soon as the desired effect is obtained, 
the silks are withdrawn and immersed 
successively in 2 troughs full of water, 
in order to remove every trace of acid 
without delay. They are then ready 
for stoving. Some prefer to work in 
the cold, as safer, though slower. 
Guinon, Mamer, and Bonnet employ, 
instead of the aqua regia^ a bath 
soured with nitro-^lphuric add, i.'e. 
sulphuric add which has been allow^ 
to absorb nitrous vapours (or a solu¬ 
tion of chamber crystals). Chlorate 
of potash is also used with miueiBl 
adds. 

(c) The method with peroxide of 
h^^drogen is : The silk is treated 
with soap baths, «d then boiled with 
concentrated soi^ solutum, in order to 
deprive it of ite gum. It is than 
tr^ted with carbonate of ami pftntA, 
The process for Reaching is the same 
as that for bleaching hau-. After 
bleaching, a treatment iz^ almhqli ;to. 
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whidi some glycerine has been added, 
is recommend^. 

(d) Guinon proposee to bleach Tussore 
silk steeping in soda-lye at 3°B., 
and^at the neat of 212° F. (100° C.). 
It loses its gum and 12 per cent, of its 
weight, and is rendered white without 
loss of lustre. The treatment must 
not last longer than I hour. The silk 
is then washed and passed through 
dilute sulphuric acid. The fibre is not 
injured, but the afi&nity for colours is 
reduced. 

(e) PalangiS and Bedu are inventors 
of the following process for depriving 
raw Tussore of its natural colour, 
and rendering it capable of being dyed 
in all shades by ordinary method : 
The silk after b^g deprived of its akin 

the ordinary method, is entered 
into a lRx>mine solution of a d^ree of 
ooncentration vanr^ with the colour 
of the silk. In this bath it is left for 
^ hour. The silk is then entered into 
a bath containing a dilute solution of 
an aoid, and in this it is also left for 
i hour. Several bromine and add 
baths may be necessary. Tartaric and 
dtrio. adds give the bert result. They 
OBUf however, be substituted by alka¬ 
line solutions, of which carbonate of 
soda ii considered the best. Sulphides 
and add sulphides and also sulphurous 
add can be employed for the second 
beih. 

(/) Leoouteur and Guard’s method 
of bleadung Tussore silk. For 1 lb.: 
In a cold oxygenated bath (36 (wte 
ammcmia, |[ vdume oxygen) the silk 
id left for ^ hours. The bath is then 
lieated up to 122° F. (60° C.) and kept 
"lor 12 houTB at tiiis temperature. The 
same operarioo is repeated with a new 
bath, after whioh. the sQk is washed 
in a soap bath sod rinsed with cold 
twater. A bath oontaining binoxide of 
^barium in suspehsion, ti^ugh which 
^apubonic add is passed, after addition 
a little btchnunate of ammonia, 
^ same reoilte. > 

foUo^fig is a summary of 
^JUm^'Wemarks on rilk bleaching:— 
. "mliiir-Tarn. Scouring with weak 
'oM|pti 0 alkalies,—These, via. caustic 


potash and soda (caustic ammonia has 
no action), are the must active, but, 
at the same time, the most dangerous, 
to employ, since with prolonged action, 
espec^ly in the case of fine silks, the 
fibre its(^ is attacked. They are used, 
however, and with success too, for 
scouring the coarser and fancy kinds 
of silks. The hanks of silk are hung 
on sticks, and worked in a tub con¬ 
taining the scouring liquor, aa in wool¬ 
len yam scouring. For 100 lb, silk, 
a solution of 3 to 4 lb. solid caustic 
alkali in about 300 gal. water heated 
to 140° F. (60° C.) is *iaed, and the 
yam is turned during 4 hour. It is 
then well washed and beaten. This 
j plan is advantageous for coarse fancy 
I silks, since it disrolves off the fine 
i down of the fibres. For these quali- 
' ties, the total loss in soouring is 10 to 
' 12 per cent, of the weight of^raw dlk. 
i Scouring viith Alealine Ca/rbonaUs. 

I This method, still used in China, has, 

' notwithstan<hxig its economy, almost 
{ entirely diaappeared &om Europem 
, establishmento on account of certain 
. practical difficulties. The yam is 
) worked for 1 to lA hour, in a bath 
j heated to 185° F. ^6°C.) co n tai nin g 
1 for 100 lb. silk, 10 to 12 lb. soda 
. orystads. At first, the silk swells up 
; and becomes gelatixiouB, then the outer 
! envelope dissolves off, the fibre thereby 
' becomes finer and more lustrous. It 
j is sufficiently scoured when it produces 
j a rustling noise on being mbbed with 
; the nail, it is then wash^ 2 or 8 times 
j with tepid water. The loss varies 
: from 16 to 28 per cent. 

Scouring vnth Soap. —^This is pr^ 
eminently the best method, sinoe it 
I preserves and even increases the valued 
properties of silk, such os feel, briUi-^ 
an( 7 , etc. ; the soap used, however, 
sho^d always be of the best qualitr. 
In the north of Eun^, soft po^au, 
soaps, generally made ^m linseed oil, 
are used; in the soutb, hard soda foapi 
made from olive and other riU a0 
preferred* Of late years, sos^ made 
^m olelo ftid has bm more and more 
nnployed. Those som are to he pre<, 
fer^ which wash off best and laate* 
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an agreeable odour. In general, those 
made from oleic acid and linseed oil 
wash cff best; then follow the soaps 
made from olive oil, suet, etc. (con* 
taining stearic and margaric adds); 
last, and worst in this respect, comes 
palm-oil soap, which, on this account, 
has been almost entirely given up, 
notwithstanding its agreeable odour. 
For scouring silks which are to be sub¬ 
sequently dyed, oleic acid soap may be 
recommended ; but for those destined 
to remain white, a good olive oil soap 
is best. In the latter case, two opera¬ 
tions are necessary, ** ungumming’’ 
{digommag€)f and “boiling," For 
“ungumming," a boiling solution of 
83 lb. soap to 100 lb. silk is used, the 
yarn being worked in this, from 4 ^ 

{ hour. Previous to placing the silk 
in this hath, however, it ^ould be 
softened in a weak solution of soda 
crystals, or better still, of hydrochloric 
acid, and should be washed. For 
“ boiling," the same bath may be used 
(if not too strongly cliarged with silk- 
glue), except for the purest whites, or 
when the raw silk is coloured; in these 
cases, afresh hath is imperative. The 
yam is lifted from the ungumming 
bath, and allowed to drain; the hanks 
are then wrung, sewn up in coarse 
hempen bags or “ pockets," and boiled, 
during 2 to 3 hours, with a solution of 
17 lb. soap per 100 lb. silk, The yam 
is then rinsed in a weak, tepid solution 
of soda crystals, to avoid the precipita¬ 
tion of any fatty compounds on the 
silk, after which it is rinsed in cold 
v^ter. For Japanese and Chinese 
silks, the loss noay vaiy from 13 to 22 
1 ^ cent.; for European sOks, 25 to 
27 per cent. 

with Acidi, —^Moyret finds 
that an aqueous solution containing 5 
cent, of phosphorio or arsenic a^, 
an action similar to that of the 
weak alkalies. Silk, previously moist¬ 
en^ with dilute tepid hydrochlorio 
acid <10 free it from lime, is ungummed, 
after bcttling for 3 hours in the pookete 
with the above sdutioDs. ^?heproo^, 
however, haw Qo/t bw«in owing 

to the fMt that thesilkunotrendei^ 


BO white, and is not so capable of being 
properly weighted afterwards. 

SUk Yam Bleaoking amd Tinting.^ 
After scouring, the yam is opened out, 
to be hung on sticks, and worked in a 
bath containing 10 lb. soap per 100 lb. 
silk, at a temperature of 120° to 140° 
F. (49° to 60° C.); it is then drained 
and straightened out, ready for being 
sulphured. The total amount of good 
olive-oil soap required to scour silk for 
white, varies from 50 to 60 percent, of 
the weighted the latter in the raw state. 

Sul^vuring, —For tliis purpose, the 
hanks while still damp and well 
straightened out, are hung in the 
sulphur chamber (which is of the same 
construction as that for woollen bleach* 
ing), and are there exposed to the 
fumes of burning sulphur for 5 to 6 
hours, OT even over night. After¬ 
wards, the silk is well rin^ in a weak 
tepid solution of soda crystals, in order 
to wash out the sulphurous and sul¬ 
phuric adds absorb^ by the fibre. 
To ensure the thorough expulsion of 
the former, it is customary to hang the 
rinsed hanks, after wringing out the 
water, in a stove heated to 85° to 
100° F. (29° to 38° C.). With refer¬ 
ence to the bleaching of silk hj sul¬ 
phurous add, Moyret B opinion' seems 
to be that probably it does not act 
directly m destroying the colouring 
matter of the fibre; but that along 
with the formation of sulphuric add 
there is also a production of oaone. 

TitUin ^.—Ims operation is neoee- 
saiy to hide the faint yellow hue which 
the aUk still retains. Unlike 
aiial(^UB operation in use with cotton 
and wool, the question here ie not 
always one of simple blueing; to suit 
the tastes of the merofaanti^ the silk 
is actually dyed in various delioate 
shades, e. g. milk-white, snow-white 
(pore-white), anzie-wUte, 
white), Ghin^ white (onu)g& yellow^ 
ish and purplL^ whites). ^ obts^ 
pure white, a very week neutral hatit 
of ammoniaoal od^ineal end iada^ 
oarmine is used, oaie buteg taken 
that the dye sho^ not too 
fix itself on the fibre * to prevent this 
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a little ground chalk is added to the Silver Dials.—Clean the dial by 
bath. A cold or slightly tepid bo1u« any ordinary means, tiien black it over 
tion of azuHne violet, with addition of the flare of gas, continue heat till 
a little soap, is also very much used black bums off, then pickle in vitriol 
for this sh^e. To obtain Chinese and water, 1 in 20. 
white, a weak soapy solution of annatto l^ongd.—(1) Saturate in a quart 

may be employed. After tinting, the of Irattermilk for 24 hours, and rub 
silk is rinsed in fresh water and dried between the hands. (2) soak in 
in a moderately warm stove, admit* dilute muriatic acid (1 acid to 
ting as little light as possible. water) for 12 hours, wash well with 

So(mring cmd Blectohinff Woven Silk, water, to remove lime, then immerse 
Before scouring, the go^ are singed it in a solution of 21b. hyposulphite of 
with the gas flame (as in cotton soda in 12 lb. water, to which 2 lb. 
bleaching). The scouring machine muriatic acid has been added a moment 
consists simply of a winch set over a before. After it is sufficiently bleach* 
wooden box or tub. As with the silk ed, remove, wash again, and dry. 
yam, so here, there are two opzerations, (3) Soak for several days in cold water, 
ungumming ” and boili^," both renewing the water and squeezing the 
of wMoh can be done with the same sponges occasionally. Then wash in 
machine. For ungumming, the piece warm water, and put into cold water 
is simply winched backwards and acidulated with hydrochloric acid, 
forwu^, for about an hour, in an old Next dry, take out, and wash 
boiling liquor at 212° P. (100° C.), thoroughly in soft water; then im- 
After winding the piece on to the morse in an aqueous sulphurous acid 
winch and allowing it to drip, the (sp. gr. 1*034) for a week. After* 
liquor is run off and the tub is refilled wards wash in plenty of water, squeeze, 
with iresh liquor, containing 30 to 40 and allow to in the air. (4) Soak 
per cent, of white soap, and heated to in dilute hydrochloric acid to remove 
moipient boiling. The piece is then the lime, then wash in water and 
unwound and agidn winched beck- place for 10 minutes in a 2 per cent, 
wards and forwards for about 2 hours; solution of potassium permanganate, 
it is then rewound on to the winch, Their Imtzwn appearance on removal 
and allowed to drip for | hour, ftx)m this is due to deposition of man* 
when it is ready to be rinsed for mnous oxide, which may be removed 
dyeing in dark shades, or to be by steeping for about 2 minutes in a 
bleached for pale or white shades. *8 per cent, solution of oxalic acid, 
Sometimes, in order to save time, the to which a little sulphuric acid has 
bmling is done in podcets as in the been added. As soon as the sponges 
case of .silk yam.. For rinsing, the appear white, they are washed out in 
winoh with the silk wound on it water to remove the acid. Very dilute 
is Imnsferred to another tub contain- sulphuric acid may replace the oxalic 
Lag a weak solution of soda cxystals, add. (6) First wash in tepid water, 
it is unwound and winched for and then in a solution of hydrochloric 
\ hour, After which it is removed to be add (5 c.c. per Hire s 6 fl. dr. per 7 

streamed 'in nmning water, mid pints), which frees the pmes from 

beaten. ‘ till thoroimh^ dean mid carbonate of lime ; next immerse for 
iwady for dydng. u lor sulphuring, 24 hours in a solution oompoeed of, 6 
a frwh weak soap bath heated to pints hydroohlorio add in 100 of 

F. (49° C.) is given, instead of water, with addition of 6 pints hypo- 

and, after draining, the sulphite of soda. (Blondemi.) 
il|% hul^in ^ndphur stove. (6) Wash first in weak muriaticadd, 
0 .degree m purity of then in col8 water ; soak in wei^ sul* 
ibis soaping and sal* phurio aci^ in water again, and 
a japea^ several timee. finally rinse in rose-water. 
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Bleaching : Starch, Straw. 

Starcli.—Potato starch is largely | part (by weight) of chloride of lime 


bleached bv the application of sul¬ 
phuric acid, this teing absolutely 
requisite when the potatoes are at all 
decayed. After the use of the sul¬ 
phuric acid any remaining traces of 
acid must be neutralised by ammonia 
or milk of lime, fixed caustic alkalies 
being inadmissible. Chlorine is also 
much used for bleaching starch, usually 
as a solution of calcium chloride in 
water soured by the addition of sul¬ 
phuric acid ; this and some other salts 
cause the grains to swell, and render 
them soluble in cold water. Sal- 
ammoniac is another favourite agent. 

Straw.—On a small scale, with 
such an article as a straw hat, a bonnet, 
a basket, etc., the following method 
noay be followed: (1) The straw, hav¬ 
ing been well washed with weak soda 
lye, is rinsed in plenty of clean water 
%htly shaken, etc. ; remove super¬ 
fluous moisture, and place, supported 
on a stick, under a large glsu^ earthen¬ 
ware pan (turned upside down). A 
'/ery small pipkin, capable of holding 
about pint is now placed on the fire, 
^d about jf oz, of roll brimstone placed 
in it. When the brimstone is all 
melted, a light is applied to it, so as 
to cause it to catch The pipkin 
with the inflamed sulphur, is now 
placed under the glazed pan in such a 
position as not to scorch the article to 
be bleached. The spaces tetween the 
pan and the table or floor on which it 
rests, must be carefully closed with 
damp cloths placed around to jMrevent 
the escape of the sulphurous acid gas 
produced by the combuation of 5ie 
sulphur. In about 2 hours the pan 
mav be removed, when the straw will 
be found nicely bleached. N.B.—This 
operation had better be performed out 
of doom, as the sulphurous acid gas 
which is set free on lif ting the pan, is 
extremely irritating to the ohest and 
throat. (2) Or the articles, having 
been washed as before, may be plaora 
for an hour in weak ohloride of lime 
water, and then hung out on%i line to 
dry slowly. The blonde pf lime 
water should be made ly miring i 


with 20 of water, agitating the mixture 
with a stick, until all the particles of 
chloride of lime are thoroughly broken 
up allowing the mixture to settle, and 
pouring off the clear portion from the 
dregs for use, (3) In Tuscany, where 
I a considerable amount of straw is 
bleached, the straw is selected while 
the wheat is bearded, and the grains 
still in a soft milky state. In ordo’ to 
ensure the requisite fineness, the com 
is sown very thickly, so that the straws 
are in a dwindled condition. The 
straws are cut, spread out for 2 or 3 
days to dry out the sap, tied up in 
bundles, and stacked to aUow all mois-. 
ture to dry off. They are then 
again spread out exposed to the dew 
and atmosphere, tum^ over several 
times, and watered with clean water. 
After this, the lower joints are cut off, 
the chosen portions exposed to the 
action of steam in a steam vat, which 
further decolorises them, and lastly 
bleached ly exposing to sulphurous 
add vapours in closed chamb^. (4) 
In this country, the straw is prepared 
by acting upon ordinary maters; 
firet, with a solution of caustic soda, 
boiling, by which a considerable por¬ 
tion of the organic matter and natural 
varnish is disintegrated ; after thn it 
is washed well to remove all the mate¬ 
rial which the alkali dissolves, and then 
exposed to the action of sulphurous 
add or chlorine in dosed vessels. (6) 
Kurrer states that straw may be doo- 
nomically whitened by being steeped 
repeatedly in boiling water and very 
weak alk^, and, after all the solubie 
matters are in this way remove, by 
treating alternately with very dilute 
solutions of ohloride of lime and sul¬ 
phurous add vapour, until decoloiaticHi 
has been effected. This method, 
though tedious, is said to be very 
effectual for divesting the straw cl its 
natural vamish, whi^ renders it very; 
brittle. (6) Alxmt 9 oe. of permang^ 
nate of pot^ arft dissolv:^ hk 1 gal. 
of warm water. This k done in an 
earthenware vessel, and oold<^ter is 
then added until the liquid takes a 
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dark red colour. The straw ia left for 
about 6 hours in a tepid and weak solu« 
tion of soda crystals. It is then 
washed carefully and introduced into 
the permanganate solution, in which 
it is continually agitated. As soon as 
it has taken a light brown colour, it is 
dipped in dbld water, then in a bath of 
bi^l^te of soda, strong enough to 
be smelled. In this bath the straw is 
left for 15 minutes, and when taken 
out it is perfectly white. (7) Soak 
the goods in caustic soda, and after* 
wards use chloride of lime, or Ja^elle 
water (chloride of potash). The excess 
of chlorine is aft^wards removed by 
l^poBulphite of soda (antichlor). 

Wax.-^l) Melt the wax in a jar, 
and put into it powdered nitrate of 
soda (Chili saltpetre) in the proportion 
of 1 OE. to the lb, of wax; afterwards 
add, degrees, 2 oz. to the lb. of 
sulphuric acid, diluted with 10 times 
its weight of water, keeping the wax 
wanu and stirring tlie while. Let it 
stand a short time, and then fill up 
liie jar with hot water, and allow the 
whole to cooL The wax should ilien 
be white. Afterwards wash with 
water to remove any nitric acid that 
may remain, as it would make the 
wax yejiow. 

(2) Melt the wax with about 8 per 
cent, of water in a bright copper 
vessel, preferably heated ste^, 
and whcm the whole is liquid, and has 
boiled for a few minutes, withdraw 
tiie heat. Then sprinkle over it some 
oil of vitriol in the proportion of 3 oz. 
or 4 oe. (fluid) to every cwt. of wax. 
^ Qiraful in doing this, as if done 
careleraly tJhe melt^ wax will froth 
upuid boil over. The oil of vitriol 
should be acattetred over the whole 


surface. Cover, it over, and allow it 
to aettle. ThMi akim it gently with 
a hot ladle and bale it into vessels to 


1 ^. Take care not to ^disturb the 
^Miment. * Tq bleach the wax, expose 
*^k|l|hin flakea to the action of the 
^ mm. Sometimes it is 
to the surface ex* 

remelt^ it,, >nd again 


thin ^ee. 


(8) Wax for candle-making is 
bleached ly being melted in hot water 
Or ly steam in a wooden or tinned- 
copper vessel. It is allowed to settle, 
and the waxy superstratum ia run off 
while fluid into a wooden trough, 
having a row of perforations in the 
bottom, by which it is distributed 
upon horizontal wooden cylinders 
revolving with their lower portions 
surrounded by cold water. The 
ribbons or fibres made in this way are 
exposed to the bleachi^ action of the 
atmosphere &nd sunlight, being fre¬ 
quently moistened and turned over 
during the pxxsess. It is necessary 
to gusurd against wind, which might 
scatter the shreds ; hence large cloth 
covers are kept in readiness. The 
operation is continued till the wax 
b^mes perfectly white. It ia usually 
conducted in Britain between ^pi^ 
and September, the weather not l^ing 
propitious at other seasons. In 
Franca, it is customary to add a little 
cream of tartar or alum to the water 
in which the wax is melted, wherely 
the bleaching is muck curtailed. 
Bleaching agents like chlorine render 
wax unfit for candle-making. 

(4) Paraffin wax is treated by mix¬ 
ing with a little strong su^oric acid 
and heating to 150*^ 0. Tnis has the 
effect of charring toe colouring matter, 
but does not injure the paraffin. 
After being allowed- to cool, water is 
added and the whole boiled. When 
cool the wax forms' a cake on the sur¬ 
face, which is then linsed and diied. 
Filtering through animal charcoal, in 
a steam jacketed pan, produces au 
excellent colourless product. 

WicKer-work.—Make a solution 
of 1 part chlorida of lime wito 20 
parts water. Well mix, then let 
stand, and rim off the clear liquid into 
a wooden tub. Dip toe In 

this and let them stay half an Hour, 
Remove them from this solution, toen 
dip in hydrochloric add and .wstar 
(1 to 20); let remain quarter of an 
hour, thto wash in plenty of. water, 
and let dzy in a cool shady place. 

WooL—The wool is first prepared 
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according to the purposes for which it if the tubes are large, and of less 
is intended, treating it with solu- strength if they are small, in order to 
tions of soap. By this process it is avoid the danger of contracting the 
cleared of a great quantity of loose effective area by deposit from the 
impurity and grease which is always solution. 

found in wool, often losing no less The outside of the steel or iron 
than 70 per cent, of its weight. The tubes is painted with red 1^ or tar 
heat of the lye must be carefully as far as the parts are accessible. For 
attended to, as a high temperature is those parts which are inaccessible a 
found to fix the unctuous matter or protective coating is obtained by bum* 
yolk of the wool. After washing it is ing tar under thorn, 
taken to a sulphur chamber, where it In the American Navy, boilers not 
is exposed to the fumes arising from in use are thoroughly cleaned and 
the slow combustion of sulphur, for painted with a mineral oil. 
from five to twenty hours, according In the English Navy, after cleaning, 
to circumstances. It is again wasiied, boilers are thoroughly dried and a pan 
and then immersed in a bath composed of charcoal burned in them to con* 
of pure whiting and blue. It is then sume the oxygen of the air, and quick- 
ex^sed a second time to the fumes of lime is used to absorb any moisture 
the sulphur, and washed with a solu- that may remain, 
tion of soap, which renders it of the To prevent rust in unused boilers, 
proper whiteness, (^cc also articles it is advisable to keep them filled with 
onBleachimrinSpons’ ‘Encyclopajdia.’) water, and the exterior well painted. 

(W. W. Christie.) 

(b) External corrosion of boilers 
chiefiy arises from damp in any brick¬ 
work in which they may be set, there-. 
Boiler Corrosion. lore it should be kept as diy as possible, 

and should be coat^ with a waterproof 
(a) Extensive internal corrosion fre- composition. Moisture may be com- 
quently occurs in boilers using water municated to the Inickwork, in addi- 
that has been passed through surface tion to the usual means, by leab^ 
condensers over and over again. To through rivet-holes, longitudinal 
prevent the corrosion add sufficient. soams, and other defects, or want of 
soda to the feed-water to make the sufficient care in preventing water or 
water in the boiler alkaline, and place damp air reaching it, particularly if a 
rolled zinc plates in good metallic and boiler be wholly or partly below ground 
electrical connection with the inside level. Great width of bearing surface 
of the boiler and under water, so that of a boiler on brickwork is liable to 
no part of the boiler is more than 6 ft, increase, if it be not the cause of, 
from the zinc, and renew the zinc corrosion, for water will trickle to- 
when it is wast^. wards it, and there remain. 

To prevent corrosion in idle boilers Boilers placed on a broad wall por- 
flll them with water in which about pendicular to their vertical centre are 
60 lb. of common soda has been dis- specially liable to corrode, as then the 
solved to each 100 cub. ft. of water, lowest portion of their whole circum- 
If the water is sufficiently alkaline ference is seated on brickwork. Con- 
after this is done, a bright nail hung sistfent with sufficient bearing, the 
in the water will not rust. bedded surfaces should be as small as 

The IVench Navy uses this system: posrible, in order that but little of the 
The boilers are first oompletely filled entire circumference of the shell be 
with sufficient water, and a soBition of covered. Material of a hygroscopic 
inilk-of-Iime or soda is added to the nature should not be used tor join a 
water. The solutionis made stronger boiler to the brick work setting, and 

L 
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therefore fire-clay is conmdered far 
preferable to lime mortar. The longi* 
tudinal Beams should be bo arranged 
that theycan be inspected and caulked, 
and therefore should not be covered, 
The joints and any flaws in the boiler- 
platea and vulnerable places, and suffer 
most from heat and other causes. 

(J. Newman.) 

—-lOfCS-r- 

Boilbb Incrustation 

AND 

BOILBE COMPOSITIONS. 

Ths extent and character of the 
solid matters in the various natural 
waters at the disposal of the boiler- 
owner (the so-called natural mineral 
waters, such as those of Bath, Buxton, 
and Harrogate, are here left out of 
account) vaiy considerably, and depend 
upon the nature of the ground. Thus 


solution ; river and brook waters which 
flow over the surface are more charged 
with vq^etable organic matter than are 
well and spring waters. The chief im¬ 
purities usually present are the carbon¬ 
ates of lime and magnesia, and the 
sulphates of the same two earths; 
common salt (sodium chloride) is pre¬ 
sent in all waters ; silica is a common 
constituent; some waters contain mag¬ 
nesium chloride. 

The analyses of various boiler waters 
that have come under the writer’s notice 
are given in the table below. The figuree 
are expressed in grains per gallon. 

These figures serve to demonstrate 
how wide is the variation in the waters 
that'owners of boilers in various dis¬ 
tricts have to deal with. The analyses 
of scales from various waters, page 147, 
also show this great variation. 

In A, B, and C, it is the carbonates 
of lime and magnesia which forin the 
great bulk of these scales, while in D, 
£, and F, it is the sulphate of lime. 


Source of Water. 

Well. 

River. 

Town 

Supply. 

CanaL 

Well 

Rlw. 

River 

Moutfa. 

Sodium Chloride. , . 

1-65 

0-82 

4*32 

5*28 

5-28 

8-05 

52*68 

Lime Carbonate . . . 

10‘00 

0*98 

18-18 

10-99 

1-39 

16-89 

10-46 

lime Sulphate . . . 

• • 

0-22 

1-03 

2-99 

54-15 

4*30 

6-82 

Magnesium Carbonate 
Mameeium Sulphate. . 
Sodium Sulphate. . . 

4-70 

0-14 

1-24 

2-70 

1-78 

0-31 

2-68 


.. 

2-34 

12-41 

22*46 

1*28 

4-28 

4-15 

,, 

.. 

18-96 

28*96 

.. 

1-84 

Oxide of Iron.... 


,, 

,, 

0-18 


.. 


Organic Matter ... 
Silioa. 

2-22 

0-68 

8-20 

6-24 

2-45 

6-68 

10*56 

•• 

•* 

0-60 

0-31 

0-36 

0*42 

0*18 

Total Solids .... 

22-78 

00 

25-81 

70-03 

116-83 

31*43 

87-46 


in limestone districts, as in Dcorbyshire, 
OT in ohaBt districts, such as in the 
London district, tliere is much carbon¬ 
ate of lime in the water ; in slate and 
granite districts, as in Cumberland 
I,Cornwall, waters are fairly 
, and contain ver^ little matter in 
aowtioa; In Yorkshn^, where there 


There is some difference in tbeee two 
classes of scales; those which contain 
the carbonates chiefly are usually 
brittle and pulvendent, while if there 
is but little sulphate, as in A and C, 
then the scale may be powdeiy rather 
than adherent. On tl^ othw head, 
owing t# the more crystalline nature ef 
lime sulphate, the s^es, in which it 
occurs prinriptUly, are hi^ and mys- 
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— 

A. 

B. 

C. 

n. 

E. 

F. 

Lime Carbonate . . . 

32‘IS 

60-04 

76-92 

1-22 

17*31 

11-21 

Lime Sulphate . . . . ' 

6*64 

29-76 

3-16 

78-32 

33 76 

60-38 

Magnesium Carbonate. . 

20-04 

10-84 

10-16 

10-36 

18-04 

16-36 

Alkaline Salts .... 

3-Sl 

0-88 

0-84 

0-64 

0-64 

0-21 

Silica and Insoluble , . 

17-70 

0-48 

0*22 

0-66 

0*33 

0-68 

Organic Matter. ... 

6-91 

4-44 

6-21 

3-54 

6-36 

6-24 

Oxides of Iron and Alumina 

7-46 

2-36 

2-96 

4-64 

2-88 

4-06 

Water. 

6-78 

1-22 

1-63 

0-72 

0-78 

1-88 


talline, difficult to break up and re* 
move. 

The chief scale formers which boiler 
owners luwe most to dread are the car¬ 
bonates and sulphates of the two earth 
metals, lime and magnesia, particu¬ 
larly the Bulpiiates, because these form 
the hardest scale. Alkaline salts are 
not of much moment, while silica and 
other substances are usually present 
in too small an amount to exert any 
material effect. The question arises, 
Can the formation of scale be prevented 
in any way ? 

There are two ways in which this is 
done at the present time. The best 
plan is to adopt some method of soft¬ 
ening the water—that is, removing 
the lime and magnesia compound 
before the water goes into the boiler. 
This is the better plan but it necessi¬ 
tates^ a special plant, to the cost of 
erection of which, and the labour in¬ 
volved in attending to it, many boiler 
owners object. 

The next method is to add to the 
wa^ in the boiler some substance 
which shall so react with the constitu¬ 
ents of the water as to change their 
properties, converting them from scale 
xormers into sludge by periodical open¬ 
ing of the blow-off taps. Many boiler 
users do not give as much considera¬ 
tion as they might do to the quantity 
of solid matter they put into their 
boileiB, and what becomes of it. 

Alkalies,—When the water con¬ 
tains carbonate of lime and ya gwasi a 
chiefly, very little of anything is 
need^ as these are deposited in a 


loose form by the mere boiling of 
the water, for they owe their presence 
in the water to the fact that they are 
only soluble in water containing car¬ 
bonic acid gas in solution; and on 
boiling, this gas passes away, and 
consequently the carbonates are de¬ 
posited. The addition of some caustic 
soda will assist in this action. 

In the case of sulphate of lime, it is 
desirable to add some carbonate of soda 
to decompose it, and convert the sul¬ 
phate into carbonate of lime, sulphate 
of soda being formed at the same time. 
In the case of magnesia sulphate, caus¬ 
tic soda acts better than carbonate of 
soda, oxide of magnesia, which is more 
insoluble and bulky thw carbonate of 
magnesia, being thrown down. Hence 
it will be found that carbonate of soda 
in its various forms of soda crystals, 
soda ash, or ammonia alkali and caus¬ 
tic soda, form the basis of most boiler 
compositions. 

Aikalina Salts.— Of the saline 
bodies, borax and phosphate of soda 
have often been used, and may with 
some waters prove useful, but they 
are costly; they will act by throwing 
down the lime and magnesia as the 
borates or phosphates of those earths, 
and these are veiy insoluble and 
amorphous in their nature. Oxa¬ 
late of soda has been used in some 
oases with beneficial results when the 
water contains much lime, oxalate of 
lime being formed, which is also veiy 
insoluble. 

Permanganate of potash baa idso 
been used, but how it acts is uncertain, 
L 2 
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except as destroying the organic 
matter. 

Oils and Fatt^ Hatters. 

Fatty matters were much used at 
one time, but now seem to have been 
given up. Certainly, they cannot be 
considered as satisfactory additions to 
a boiler, tinder the conditions pre¬ 
sent tliey must undergo decomposition 
into fetty acid, and this will act corro¬ 
sively on the boiler plates and fittings. 
Paraffin and petroleum oils are also 
objectionable. 

Tannin and VegetableBodiee. 

—Various tannin matters, such as chest¬ 
nut extract, sumac extract, gambierand 
sumac, are often added to boiler com¬ 
positions, partly as colouring matters, 
partly oh account of their influence 
on the formation of scale. While they 
can hardly have much, if any, chemi¬ 
cal effect, yet their presence will exert 
a mechanical influence in keeping tiie 
scale open and loose, easily to be drawn 
off through the blow-off cock. 

As they are generally presented in a 
dry form, they should be well soaked in 
water before being introduced into the 
boiler, else they are liable to be carried 
over mechanically with the steam, and 
give much annoyance by choking the 
pipes and valves. Care must be taken 
also where the steam is to be blown into 
tanks for heating purposes, as in flax 
and hemp boiling, the tannic acid form¬ 
ing with the iron present in the fibre 
a black stain or blot, which cannot be 
bleached without the use of an acid, 
and consequent Uat^ty to damage the 


Starch is often added partly to give 
a idea of the strength of the com¬ 
position, partly to act in the same way 
as the twnin matters. 

Summarising the matter of these 
compositions biiefly, one may say that 
where the carbonate of lime and mag¬ 
nesia only are concerned, then caustic 
soda is 1;he lieat agrat to use ; where 
^ sulphate of lime pr^ominates, 
wftei carbonate ef epda, with a small 
(WBtount ef oxalate of soda, or phos- 
fto W of sdda, may be employed. 
'Wbafff magneeda salto are abundant. 


then caustic soda should predominate 
in the composition. 

There is one point that should not 
be overlooked ; some waters contain 
much oiganic matter—often this has 
an acid character, and tends to corrode 
the boilers. This is partly corrected 
by the alkalis added, but it is as well 
to destroy it, and here it is that per¬ 
manganate becomes useful. 

The following may be taken as typi¬ 
cal boiler compositions;— 

(o) Powder— 

1. For limey waters : 

1 cwt. ammonia alkali, 58 per 
cent. 

10 lb. 98 pw cent, caustic soda. 

2 lb. oxsdic acid. 

2. For limey waters with much or¬ 
ganic matter: 

1 cwt. ammonia alkali, 58 per 
cent 

10 lb, 98 per cent, caustic soda. 

2 lb. permanganate of potash. 

3. For magnesium waters ; 

1 cwt. ammonia alkali, 58 per 
cent. 

28 lb. 98 per cent, caustic soda. 

5 lb. phosphate of soda. 

4. For magnesium waters with much 
oiganic matter: 

1 cwt. ammonia alkali. 

28 lb. 98 per cent, caustic soda. 

5 lb. phosphate of soda. 

2 lb. permanganate of potash. 

(5) Liquid— 

To the materials given below add 
water to make up to any desired 
strength (usually the quantities given 
will do to fill a 40-gal. cask). 

1. For limey waters : 

84 lb. ammonia alkali. 

10 lb. caustic soda. 

2 lb. oxalic acid. 

, 8 lb. cutob. 

2. For limey waters: 

84 Ib.ammonia alkali. 

10 lb. caustic soda, 
a 2 lb. oxalic add. 

8 lb. cutch. 

8 lb, farina. 
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3. For magnesium waters : results. The saline ingredient is gene- 

76 lb, ammonia alkali. rally caustic soda or soda ash. 

20 lb. ctvustic soda. No attempt should be made to 

2 lb. phosphate of soda. soften water or employ anti-incrusta- 

3 lb. cutch. tors without first making a searching 

4. For waters with organic matter : inquiry os to the nature of the waters 

76 lb, ammonia alkali. available and the scale they may form. 

20 lb. caustic soda. No special law can be laid down 

3 lb. pliosphate of soda. for the softening of water or the use 

2 lb. })ermanganate of potAsh. of anti-incrustotors—the cause of the 
6. For waters with much sulphates: disease must first be learned, and then 

84 lb. ammonia alkali. the remedy may be safe and sure. To 

20 lb. caustic soda. | limit the materials used, by laying 

3 lb. oxalic acid. do'ATi a hard and fast rule, would bo 

5 lb. cutch. to cause injury and loss to the steam 

These will show how to build up a user. The best results ore obtained 

composition. ; by the employment of a man of skill, ^ 

As to the quantity to be added, it and the rigid working out of his 
is a safe plan to add 10 gr. of ammonia ‘ suggestions. 

alkali or caustic soda to every 10 gr. ! A writer in ‘ Le Technologiste ’ dis- 
of lime and magnesia compounds in i cusses the processes employed to pre- 
the water. ! vent boiler incrustations iinder 3 

(‘ Decorators’ Gazette and Plumbers' classes : (1) chemical; (2) chemical 
Review.’). and mechanical combined; (3) phy- 

Other Organic CompoBitionB. sical. 

—Peat or moss ha« been used in many Chemical ProcesseB. — These 
cases with the beat results, whilst with i consistintheuseofcertainsolventsub* 
some waters potatoes act well. There- stances introduced into the boiler to 
sidue in the boiler is soft, and the blow- precipitate salts contained iu the water, 
cock should be frequently used. Many « The non-adherent, muddy depositethus 
other organic materials Itavefrom time formed from the calcareous matter are 
to time been in the market. They from time to time removed, that they 
form an important class of substances, iruiy not by their presence be an ob* 
and many of them pve good results. , stacle to the action of heat. Colouring 
The analyses of the incrustations allow ■ matters, dyewoods, and in general all 
an increase in the proporLion of or- woods containing tannin, can be used 
ganic matter, but otherwise they do , for the purpose, when the waters con- 
not materially differ from those ob- I tain neither sulphates nor chlorides, 
tain^ from the same waters when no \ Various other products having for base 
anti-incrustator is used. fecula, lime, and baryta, are also em- 

These organic substances are fre- j ployed with success; buttheconstitu- 
quently mixed with salts, and have tion of the substances used should be 
riien the properties of both classes— suited to the nature of the water, 
that is to say, chemical and mechani- The chief inconvenience in uaii)^ these 
cal actions. They are liable, however, products is that most of them corrode 
when used with hard waters, to form ' the boiler-plates, and produce a froth 
somewhat dense cakes, which become i in the water with which they are 
more or less hard, are charred, and mixed, containing precipitated frag* 
[jause overheating and consequent dam- ' ments, which, in consequence of th^ 
ige. This seems to be due to an I small size, are readily carried by the 
axcess of the saline constitueftt, for steam into the valves and oyliuders of 
oatural substances containing little | the engine, where they may injure the 
Ukaline base in proportion to organic ‘ joints through friction, and cause an 
MDstituent do not seem to give similar ! escape of the steam. 
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Chemico • Mechanical Pro- 
cesBes.—In the proceseeB just refer¬ 
red to, it is of course necessaiy to open 
the boiler in order to remove the de¬ 
posits, and this may sometimes require 
a stoppage • of work for an entire day. 
This disadvantage would be obviated if, 
instead of putting the anti-calcareous 
matters into the Itoilers, they were put 
in the feed water, and this water filtered 
(after heating) before being introduced 
into the boiler. Apparatus of this kind 
is now very lately used, the precipitat¬ 
ing matters being mixed, by mechanical 
agitation, with the feed water in large 
reservoirs. When the mixture is 
sufficiently complete, the muddy water 
is decant^ during 10 or 12 hours, 
and filtered previous to use. 

Physical Processes. —By heat¬ 
ing the water to a high temperature, it is 
possible to purify it from all the sedi¬ 
mentary matters contained in it. Those 
matters are decomposed and precipi¬ 
tated, mid cannot adhere to the walls 
of the vessel containing them till the 
temperature of the water is lowered. 
The temperatures at which the cal¬ 
careous matters are precipitated are 
the following:— 

Carbonates of lime, between 176°and 
248° F. (80° to 120° C.). 

Sulphates of lime, between 284° and 
302° F. (140° to 150° C.), 

Chlorides of magnesium, between 
212° and 267° F. (100° to 125° C.). 

Chlorides of so^um, between 302° 
and 320° F. (150° to 160° C.). 

Wheoi the water contains only car¬ 
bonates of lime, it suffices to heat to a 
temperature of about 212°F. (100° C.), 
which may easily be obtained from tlie 
exhaust steam of the engine, and with 
ordinary air-pressure. When the water 
contains sulphates of lime or chlorides 
of sodium or of magnesium, as sea¬ 
water, it must be rmsed to a higher 
temperature, which has to be obtained 
by heating under pressure. In this 
case, the steam must be taken from the 
boiler—a fact which proves obstructive 
to the general use of such apparatus. 

Use of Zi&c. —This counts in in- 
tnxhicilig mto the boiler some 


ingots or clippings of rinc ; it is 
then observed that the usual earthy 
substances, instead of forming a hard 
and adherent deposit, form a non¬ 
coherent crust, which can be readily 
removed. If the water be very 
strongly impregnated with lime salts, 
the deposit, even if coherent and solid, 
does not adhere firmly to the boiler 
plate. The zinc is converted into a 
white earthy mass, principally oxide 
of zinc. No trace of zinc can be 
detected in the water, and there is 
very little in the ordinary incrustation, 
as the oxide of zinc forms a separate 
dopocit. Experience has shown that 
about 2 lb. of zinc per month per 
horse-power is sufficient. The action 
of the zinc, being in contact with the 
iron boiler plate, is proliably electrical, 
and, if hydrogen be evolved iu small 
bubbles, it would be sufficient to ac¬ 
count for the deposit being non- 
adherent and friable. 

A boiler with clean plates yielded with 
1 lb. coal 7*5 lb. steam, after two 
months only 6*4 lb. steam, or a de¬ 
crease of 17 per cent. At the same 
time the boiler had suffered by con¬ 
tinual working. Suppose a boiler free 
from inside crust would yield a saving 
of only 5 per cent, in fuel (and this 
figure is taken very low compared with 
practical experiments;, it would be at 
the same time a saving of l^d. per cub. 
yd, of water. If the cleaning of 1 cub, 
yd. of water therefore costs less than 
l^d., this alone would be an advantage. 
For a long time, efforts have been 
made to find some means for this 
purpose, and we have reached good 
results with lime and chloride of 
barium as well as with miignwrift pre. 
parations. But these preparations have 
many disadvantages. Corrosion of the 
boiler iron and muriatic aci d ga* have 
been detected. Chloride of calciuin, 
which is formed by using chloride of 
! banum, increases the boiling-point 
conauj^srably, and dimi^hes the elas¬ 
ticity of stes^ ; while the sulphate of 
soda, resulting from the use of carbo¬ 
nate of soda, IB completely ineffectual 
against the boilcnr iron. It increases 
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the boiling-point of water less than all 
other Balte, and diminiahes likewise 
the elasticity of steam. (Wullner.) 

Ma^esia.— In usii^ magnesia 
preparations the precipitation is only 
veiy slowly and incompletely effected 
-H:>ne part of the magnesia wiU be 
covered by the slush and the formed 
carbonate of magnesia in such a way, 
that it can no more dissolve in water 
and have any effect (‘ Dingier’s Polyt, 
Joum. ’). The use of carbonate of soda 
is also chraper than all other above- 
mentioned substances. One imIU- 
gramvit equivalent sulphate of lime 
in 1 litre — 68 yrm. sulphate of lime 
in 1 c\th. m. requiring for decomposi¬ 
tion : 120 gr. (68-88 per cent.) chloride 
of barium of commerce—cost, 0 * Qd. 

Or 60 gr. magnesia preparation— 
cost, 

Or 56 gr, (96-98 per cent.) carbonate 
of soda—cost, 0‘41d. propor¬ 

tions of cost by using chloride of 
barium, magnesia preparation, carbon¬ 
ate of soda will be 6 : 5 ; 4. 

Carbonic Acid . —Method adopted 
by Schiibler. It is liquid carlMnic 
acid, which he brings in a qjrlinder 
in connection with the boiler, which, 
though cold, is still filled with 
water. The water hereby becomes 
saturated with carbonic acid. This 
carbonated water then dissolves the 
carbonate of lime, the principal part of 
the inorustation, and forms an acetous 
carbonate of lime, which falls off, and, 
after removal of the water, the boiler 
will be found bne from the incrusta¬ 
tion. 

Delfoase^B Patent.— If the boiler 
be stationary, and fed with fresh water, 
the amount of anti-petrifying mixture 
per horse-power for 336 hours’ con¬ 
sumption may be made miring to¬ 
gether 2 oa. muriate of soda, 2 dr. 
of dry tannic or gallic acid, 2| os. of 
hydrate of soda, or 1 or J ob. of sub¬ 
carbonate of potash. For locomotive 
boQers travelling an average of 140 
miles per day, the quantity of the 
mixture per horse power is moreased 
one-fifth. If the waW be brackish, 
or a mixture of salt and fresh, the 


muriate of soda is omitted, and instead 
12 OB, are used for 2} oz. of hydrate 
of soda, and 6 dr. instead of 2 of the 
dry tannic or gallic extract. The mix¬ 
ture is also prepared in this manner 
when sea water is used in the boiler. 

I The patentee prefers introducmg the 
mixture into stationary boilers in quan¬ 
tities for two, three, or more days, but 
locomotive and marine boilers are to 
be supplied daily with a portion of 
the mixture, corresponding with the 
amount of duty to be performed. 

The ‘ Chemical Engineer ’ gives sn 
account containing a number of com¬ 
pounds that have great efficacy in 
preventing boiler incrustation. 

Glycerine.—M. E. Asselin, of 
Paris, recommends the use of glycerine 
as a preventative. It increases the 
solubility of combinations of lime, 
and especially of the sulphate. It 
forms with these combinations soluble 
compounds. When the quantity of 
lime becomes so great that it can no 
longer be dissolved, nor form soluble 
combinations, it is deposited in a 
gelatinous suletanoe, which never 
adheres to the surf^ of the iron 
plates. The gelatinous substances thus 
formed are not carried with the steam 
into the cylinder of the engine. M. 
Asselin advises the employment of 1 lb. 
of glycerine for every 300 lb. or 400 lb, 
of coal burnt. To prevent boiler in* 
crustation:— 

1. For a 6 H.P, boiler, fed with 
water which contains calcic sulphate, 
take: Catechu, 2 lb .; dextrine, 1 lb. ; 
crystallised soda, 2 lb. ; potash, } lb, ; 
oane sugar, } lb. ; aJum, ^ lb. ; gum 
arable, | lb. 

2. For a boiler of the same riBe, 
fed with water which contains limA : 
Turmeric, 2 lb. ; dextrine, 1 lb, ; 
sodium bicarbonate, 2 lb. ; potash, 
^ lb. ; alum, | lb. ; molasses, | lb. 

3. For a boiler of the same sue, fed 
witii water which contains iron: Gam¬ 
boge, 2 lb. ; soda, 2 lb.; dextrine, 
1 lb. ; potash, | lb. ; sugar, lb. ; 
alum,' I lb. ; arabio, | lb. 

4. For a boiler of the same sue, 
fed with sea water: Cateohu, 2 lb. j 
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Olauber’a salt, 2 lb. ; dextrine, 2 lb. ; 
alum, i lb. ; gum arabic, ^ lb. 

When these preparations are used 
add 1 qt. of water, and in ordinary 
cases charge the boiler every month ; 
but if the incrustation is very bad, 
charge every 2 weeks. 

Filtering the feed is an excellent 
precaution, and should be universally 
adopted; but to prevent the corro¬ 
sive action in marine and other boilers 
of substances which no filtering can 
arrest, Rowan thinks nothing better 
can be suggested than forming on the 
interior suiriaces an artificial coating of 
calcium sulphate and magnesium hy¬ 
drate, in proportions varying with the 
pressure carried in the boiler. The 
mixture can be easily fed in in the 
form of a thin whitewash with fresh 
water ; but to obtain the best results 
it should be supplied at the commence¬ 
ment of tJie boiler’s career, before 
corrosion has unfitted the surfaces of 
the plates for the adherence of the 
protective coat. It is claimed that 
when once hardened by heat, the arti¬ 
ficial scale thus made with fresh water 
cannot be dissolved by fresh water, 
and is not likely to be affected by the 
small quantity of sea water which may 
leak in; that its thickness is quite 
imder control ; and that it is safe and 
free from the trouble attending the 
keeping up of a salt scale. 


Boiler and Pipe Cover¬ 
ing Compositions, to 

PREVENT LOSS OF HEAT. 

{See al »0 SlL10AT£ CoTTON OB Slao- 
* Wool.) 

(a) Take a bushel of fire-clay, a 
bu^el of common clay, a bushel of 
oow dung, 3 pints of tar, a peck of fine 
ashes, and a small quantity of pias¬ 
ter’s hair. Moisten with water and 
inix to the consistency of mortar. 
The following is the method of applica- 


I tion.* First heat the boiler or pipe 
I surface toabout 120® F., then with the 
' hand or a cloth, or a suitable brush, 
rub a thin coat of the mixture on to 
the boiler. *T}ie object of tins is to get 
the noaterial to adhere. When this 
is done (and left rough, not smoothed), 

I the first coat can l)e put on. This is 
applied with a trowel and should not 
j he more than ^ in. to $ in, thick. Let 
[ it be very roughly finished, to make a 
key for the next coat, and let it stand 
one day to dry. Moisten the dried 
, surface with water or some of the 
mixture diluted to a wasli and apply 
the second coat, leaving tliis rough, as 
the last, and allowing it a day to dry. 
Repeat the firocess for the last coat, 
but this can be trowelled smooth. 
The three coats should make at least 
2 in. thick, wliile in certain cases four 
coats and a total thickness of 3 in. are 
needed. In certain cases, plaster is 
mixed with the iast coat so as to admit 
of a good finish with the trowel. If 
there is any likeliJiood of the covering 
being knocked or rougldy used, it can 
have a final covering of damp canvas 
put on while the last coat of composi¬ 
tion is soft. When dry the canvas is 
painted. In some cases fine wire 
netting is put over the covering, 

I With pipes of moderate size, the canvas 
, covering, if used, is cut into strips. 
6 in. wide, and wound on spirally. 

(6) Take 6 parts sifted C(^ ashes, 4 
parts fire-clay, 1 part common clay, 
2 parts plaster of Paris, 1 part of flour, 
2 parts cow dung, clear of straw, 2 
! parts cow-hair, part of coal tar, and 
mix altogether to the consistency of 
mortar, using what water is necessary 
for this. Ap{)ly exactly the same as 
j with the preceding recipe (a). 

I (c) 6 cwt. of fossil meal,t 6 cwt. 
i fine road dust, 5 cwt. cow dung, 1 
j cwt. fire-clay in powder, about a bushel 
of finely cut chaff, 4 lb. well separated 
cow-hair. This, when well mixed, 
can be stored dry and whi^ required 
for use voistened with water to the 

* The method here described has to be fol¬ 
lowed with nearly all compoaittoosof the kind 
t Also known aa ** EUeaelguhr.** 
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coneistency of mortar. A rather 
special feature with tliis, as with all 
similar mixtures is that well working 
it in the moist state tends to toughen 
and improve it. Apply this mixture 
as described with the first recipe (a). 

(d) A mass highly recommended is 
prepared as follows: 100 parts by 
weight of finely ground limestone, 350 
of finely ground coal, 250 of pulverised 
clay, 300 of fine ashes from boiler- 
flues are thoroughly mixed with 600 
of water and 10 of sulphuric acid of 
50° B6,, and after adding 15 of hair 
(cow-hair or calf-hair) the whole is 
made as homogeneous as possible. 
The article to be covered should, if 
possible, be previously heated. The 
mass is then gradually applied in 
separate layers, each about J in. tldck, 
until a thickness of 2 to in. is 
attained. The whole may fiiLdly be 
painted fmy colour desired. 

(<i) Boil 1 lb. each of rice flour, rye 
flour, cows’ hair and treacle with 150 
qt. of water, and gradually and with 
constant stirring t^d 80 lb. of infu¬ 
sorial earth or fossil-meal. Apply the 
mass in several layers to the lukewarm 
pipes. 

(/) Waste of cork, asbestos, gypsum 
and cement, all finely ground, are, i 
shortly before use, made with water 
into a paste of the consistency of 
mortar. The resultii^ mass is applied 
with a trowel to the objects to be 
insulated. It answers the purpose 
far better than masses containing hair, 
glue, treacle, etc., as it is not subject 
to putrefaction or fermentation, nor 
destroyed by heat. It being a very 
poor conductor of heat the highest 
useful effect can be attained; it 
adheres well and is very durable. 

(g) Felt, cork waste, mineral wool 
either made into suitable forms and 
attached to the pipe, or filled into a 
casting surrounding the pipe, and with 
or without an air space about the pipe, 
are much used for the above purpose. 


Book-Binding and Book 
Bepairinq. 

Bt ‘ ‘ binding ” a book is meant the 
arrangement of the ‘ ‘ sheets ” compos¬ 
ing it, with maps, plates, etc., in 
proper sequence, within a pair of 
covers, of various material, with or 
without ornamentation, and in such a 
manner that the pages can be turned 
over separately without being de¬ 
tached. The art is divided into a 
number of operations. 

Folding.—The first step is to fold 
: the printed sheets evenly, by laying 
them on a table with the“ signa¬ 
tures ” (figures or letters on the first 
page of each sheet) at the left side 
facing downwards. The sheet is 
folded over from right to left, care¬ 
fully placing the folios ” (numbers 
of the pages) together, and held so 
while the folding-stick, carried in the 
right hand, is drawn across the sheet, 
creasing the centre. Next the folder 
is hold where the new crease is to be 
made, and the top half is folded 
downwards in the same even manner. 
This order is repeated till the sheet 
assumes the form of a page. 

Books that haveedready been folded, 
and issued in numbera, must be 
“ pulled to pieces ” or divided before 
bindi^. The parts being arranged in 
order, the outside wrappers ore torn 
away, and each sheet is pulled out 
singly, cutting any thread used in 
sewing the centre of the sheet at the 
back. Even if the sheets have not 
been properly done in the fiirst 
instance, refolding is not often re¬ 
sorted to, the previous creasing ren¬ 
dering the pai^r liable to be tom ; 
books that have been bound and out 
would be rendered worse by refolding. 
The edge of each sheet (from a folded 
work) TOLDg cleared of all adhering 
glue, etc., the book is ready for the 
next process. In laige establishments 
folding is done by machine. A very 
useful auxiliary to hand folding is a 
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reTolving table canying the sheets in 
suooession before the gatherers. 

BeaHng cuul Rolling, —The object of 
these processes is to mahe the book 
solid. Use is made of a stone or iron 
slab, perfectly smooth, and bedded 
with great solidity; and a belbshaped 
hammer, weighing about 10 lb., with a 
short handle fitting tbe hand. The 
faces of both hammer and stone 
must be kept clean, and it is well to 
lay a piece of raper above and below 
the sections when beating, or the 
repeated concussion will gla^ them. 
Kuh ‘‘section'’ or lot should be 
,about } in. thick, that will be 15-20 
sheets, according to the thickness of 
paper. The section is held between 
the fingers and thumb of the left hand 
resting on the stone; the hammer, 
grasped firmly in the right hand, is 
raised and brought down with rather 
more than its own weight on the sec¬ 
tion, which is continually moved round, 
turned over and changed about, in 
order that it may be equally beaten 
all over. By passing between tbe 
fingers and thumb, it can be felt 
whether it has been properly and 
evenly beaten. In each blow of the 
hammer, the face must fall fairly on 
the body of the section ; if the ham¬ 
mer is used so that the greatest weight 
falls outside the edge of the sheets, 

- the paper will break away as if cut. 
After each section has beaten, 
the whole are put together and beaten 
again. 

Bolling sometimes replaces beating. 
But all books should not be rolled, and 
it is essential to know how and when 
to use the beating hammer, and when 
the rolling maohine. Old bwks should 
on no account be rolled. The early 
printing presses exerted such pressure 
on the type that the paper round the 
maipns is often 2 or 3 times as thick 
as the printed portion. For modern 
work, tne rolling machine is, as a rule 
better than the hammer. 

F(w rolling the book is also divided 
into sections but fewer sheets are taken 
—4riJin 6 upwards according to the 
. ^{hality of the work. The sheets are 


I placed between tins, and the whole 
passed under a roller, which is ad¬ 
justed to the thickness of the sections 
and the power required, by a SCTew pro- 
I Tided for the purpose. Some binders 
I execute rolling, at a small charge, for 
others. 

CoUatin^.-— Each sheet or leaf 
1 must be put in its proper sequence, ac¬ 
cording to tbe “signatures.” Plates 
I are trimmed or out to the proper sise 
before being placed in the book ; and 
maps that are to be folded must be 
put on “guards.” A map mounted 
on a guard of the size of the page may 
be kept laid open on the table beside 
the book, which can be read at any 
part without concealing the map ; thus 
is called “ throwing-out ” a map. 

For collating, the book is held in 
the right band, at the right tup corner, 
a turn of the wrist bringing the hack 
to the front. The sections are fajmed 
out and with tlie left baud brought 
I back to an angle, which will cause 
them, when released, to spring for- 
wuri, BO that the letter on the right 
bottom corner of each sheet is seen and 
released in succession. The book 
must always be beaten or rolled before 
placing plates or maps, especially if 
they are coloured. 

Aiter ascertaining that the letter- 
press is perfect, the plates are collated 
ancf squared with a sharp knife and 
straight-edge. If printed on paper 
larger than the book, the plates must be 
cut down to the book size, leaving leas 
margin at the back than there be 
at the fore-edge when the book ia cut. 
Frontispiece plates face to the left; 
but as a general rule, plates should be 
placed on tbe right hand, so that on 
opening the book they face upwards. 
With plates at a right-angle to the 
text, the inacriptionB are placed on the 
right margin, whether the plate feces 
to the right or left. Plates on thick 
papOT must be “ guarded," either by 
adding a piece of p^ier (4*‘the same 
thicknes^ or ^ cutti^ a {deoe off the 
plate ana rejoining with a strip of 
linen, so that the plate works on a 
linen hinge. The width between the 
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guard and the plate must equal the ; 
thickness of the paper. Ct^board j 
plates are strengthened by putting i 
linen at both b^k and front. If a ' 
book consist of plates only, sections i 
may be made by placing 2 plates and 2 ! 
guards together, and sewing through ' 
the centre between the guards, leaving ' 
a space between the guards to form the ! 
ba^. I 

Maps are best mounted on the finest I 
linen (which takes up the least room , 
in thickness), cut a little larger than | 
the map, with an additional piece left, I 
on which to mount the extra paper, [ 
which throws the map out. The j 
latter is trimmed at its luck first, then 
brushed with rather thin paste; the I 
pasting'board being removed, the linen 
is laid on, gently rubbed down, and | 
turned over, so that the map comes | 
to the top; the white paper is then l 
placed a little away from the map, and j 
the whole is well nibbed down, and 
finally laid out flat to dry. The paste 
must be clean, free from lumps, and 
used very evenly and moderately. 
The map, when dry, is trimmed all 
round, and folded to its proper size— : 
a little smaller than the book will be 
when cut. 

With all folded maps or plates, a 
corresponding thickness must be placed 
in the backs where the maps go, or 
the fore-edge will be thicker th^ the 
back. Pieces of paper called guards, 
folded in. in width, accor^ng to 
the size of the book, and placed in the j 
back, are sewn through as a section ; 
but care must be taken that the 
guards are not folded so large as to 
overlap the folds of the map, or the 
object of their being placed there will 
be defeated. It is easy to ensure the 
pasting being straight along the edge 
of a paper ^te ly placing a strip of 
waste paper to mark the limit and 
receive the spreading of the brush. 

Having pl^ed the plates, go through 
them again when d^, see that they ; 
adhere properly, and breab off or fold 
them over up to the posting, with a 
folding-stick, so that they will lie flat 
when the book is open. Coloured 
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plates should be looked after during 
the whole of binding, especially after 
pressing. The gum on their surfaoeB 
may cause them to stick to the letter¬ 
press ; in this case do not try to tear 
them apart, but warm a polishing 
iron, and pass it over the plate and 
letter-press, laying a piece of paper 
between the iron and the book to 
avoid dirt. The heat and moisture 
will soften the gum, and the surfaces 
can then be very easily separated. 
Rubbing a little powdered Frendi 
chalk over the coloured plates before 
sticking them in, acts as a preventive. 

If a book is entirely composed of 
single leaves, it should be collated 
properly and the plates placed in their 
places, squared and broken over, by 
laying a straight-edge about ^ in. from 
the ]^k edge, and running a folder 
under each ^te, thus lifting it to the 
edge of the runner. The whole book 
is then pressed for a few hours and 
taken out; the back, previously 
roughed with the side edge of a saw, 
is glued up, thus. The book is put 
into the laying press between boa^, 
with the hack projecting about | in, ; 
the side edge of the saw is then oiawn 
over it, so that the paper is rasped ; 
the back is then sawn in properly, as 
explained in the next section, and the 
whole back is glued. After drying, 
the book is separated into ** sections ” 
of 4, 6, or 8 leaves, 'according to the 
thickness of the paper, and each 
section is then “ overcast ” or ** over 
sewn ” along its whole length. The 
thread being futened at the head and 
tail (top and bottom), each section is 
made independent of the others. The 
sections are then (2 or 8 at a time) 
gently struck along the back edge with 
a hammer against a knocking-down 
iron, to imbed the thread in the praor, 
or the back would be too thick, mv- 
ing placed the plates, the book is put 
into the prMs for a few hours, when 
it will be ready for ** marlring up ” if 
for flexible sewing, or for “ sawing 
in, ” if for ordinary work. The presara 
used by bookbinders are called “ stand¬ 
ing” and ** laying/’ the latter name 
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beti%'obvioualy a corruption of ‘‘ly* 
ing.” 

For interleaving writing paper be¬ 
tween the l^ves of letter-preas, the 
book must be properly beaten or 
rolled, and each le^ cut up with a 
hand-knife, both at the head and 
fore-edge; the writing paper is then 
folded to the size of the book and 
pressed. A single leaf of writing 
paper is fastened in the centre of each 
section, and a folded leaf is placed to 
every folded letter-press leaf, by in¬ 
serting the one within the other, 
leaving to every other section a folded 
writing paper outside, putting them 
all level with the head ; the whole 
book is finally woll pressed. 

Fig, 61 illustrates methods of in¬ 
serting guards : in A, a is the guard, 
b the Unen hinge, and c the plate ; in 
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B, a are the guards, covered on each 
aide with linen, and b are the plates, 
the dot between the guards inditing 
where the sewing through takes place; 
in C, which is B closed, are the Imeu- 
coveted guards, and h the plates. 

Harking up andBawing in.— 
Alter having bwn for a night in the 
press, the book is again collated, 
knocked straight at both head and back, 
and put into the laying press between 


If the book is to have “flexible” 
binding, it is not sawn in, but marked, 
the dinerence being that the cord is 
outside the sheets, instead of being 
imbedded in the back in a groove made 
by the saw. 

For the flexible binding of an ordi¬ 
nary 8vo volume,to be cut all round, 
the back is divided into 6 equal por¬ 
tions, leaving tho bottom or “ t^ ” 
in. longer than the rest, to accom¬ 
modate an optical illusion, by which, 
if the spaces were all equal, the bot¬ 
tom one would appear to be the 
smallest. The marks on the back are 
exactly squared, and marked pretty 
black with a le^ pencil. The head 
and tail are next sawn In to imbed 
the chain of the kettle-stitch, at a 
sufficient distance to prevent tho 
thread being accidentally divided in 
cutting. Great accuracy is ab¬ 
solutely necessary in flexible 
work, especially in the marking 
up, as the bands on which the 
book is sewn remain visible after 
covering. A very small book, 
such as a prayer-bmk, is marked 
up for 6 hands, but only sewed 
on 3, the other 2 being fastened 
on as falw bands when the book is 
ready for covering. 

A book that is to be “ sawn in ” is 
marked up as for flexible work, but 
the back is sawn, both for the bands 
and “ kettle-stitch,” with a tenon saw, 
having the teeth not spread out too 
much, and of suitable width of cutting 
face. The cut must not enter too 
deeply, and must in all cases be 
guid^ by the thickness of cord to 


boar^, mx>iecting royond them about ' be used. The uze of the book deter- 
^ in. The boards are held between ' mines the thickness of the C(n^; 
the fingers of each hand, and the back , suitable kinds can be purchased, being 


and head are knocked alternately on 
the cheek of the press ; the boards 
being then withdrawn the reqmred 
distBooe from the back of the rook, 
tl» bo(^ and boards are held tightly 
irith the left hand, and the whole care- 
fidly lowered into the press, the right 
hiiid being employed to screw up 
holing the book quite straight, 
and flnuly. 


known by the size of the brok 
6vo, 4t0, etc. Loose cor ding fAUBfiB 
great inconvenience, and neoessitstee 
puting a lot of glue into the grooves 
to keep the ooid in place. & the 
other hand if the saw-cuts .we not 
deep enou|^, the cord will stand out 
firom the ^k, and be seen when the 
book is finish^, if not remedied by 
extra pieoes of paper between the 
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bands when lining up. Double thin 
cord is better than single thick for 
large books, becaufte thin cords will 
imlied themselves in the back, whereas 
a large one will not, unless very deep 
and wide saw cuts be made. Large 
folios should be sawn on 6 or 7 bands, 
but 5 is the right number for an 8vo, 
from which all other sizes can be 
regulated. 

Sewing.—The “ sewing press,” Fig. 
62, consists of a bed a, 2 screws and 



a beam ” or crossljar c, round which 
are fastened 6 or more ‘ ‘ lay cords ” d ; 
6 peces of cord cut from the ball, in 
lei^h measuring about 4 times the 
thickness of the book, are fastened to 
the lay cords by slip knots, the other 
ends l»mg fastened to small pieces of 
metal called “keys" e, twisting 
the ends round twice and then making 
a “half hitch.” The keys are passed 
through the slot / in the bed of the 
“ press," and the beam is screwed up 
loose enough to allow the lay cords to 
move freely backwards or forwards. 
The book being on the bed of the 
press, with the back towards the 
sewer, a few sheets are laid against 
the cords, and exactly to the marks 
made on the back ^ the sections; 
when quite true and perpendicular, 
they are tightened!^ screwing the beam 
up. If the cords are a little to the 
nght the sewer can get his left arm to 
rest better on the press. 

Kg. 03 reprints the course of the 
thre^ in sewing the sheet to the 
bands ; a being the back of the book, 


ft the thread, and c the cord, an ar* 
row indicating the direction of the 
thread. 
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The first and last sections are 
strengthened hy overcasting with 
cotton. The first sheet is laid against 
the bands, and the needle is introduced 
through the kettle-stitch hole on the 
right (head) of the book; the left hand 
being inside the centre of the sheet, 
the needle is taken with it, and thrust 
out on the left of the mark made for 
the first band ; the needle is taken in 
the right hand, and again introduced 
on the right of the same band, thus 
making a complete circle round the 
band, This is repeated with each 
succeeding band, and the needle is 
finally brought out of the kettle-stitoh 
hole on the left (tail) of the sheet. 
Another sheet is pla<^ on the top, 
and similarly treated, introducing 
the needle at the left end (tail); and 
when taken out at the right end (top), 
the thread is fwtened by a knot to 
end, hanging from the first sheet, which 
is l^t long enough for that purpose. 
As a thre^ is used out, another is 
joined to it, making it continuous; the 
knots must be m^e very neatly, and 
the ends cut off. A third sheet having 
been sewn like the others, the needle 
is brought out at the kettle-stitoh, 
thrust i^tween the two sheets first 
sewn, and drawn round the thread, 
thus securing each sheet to its nedgh- 
bour by a kind of chain stitch. This 
is the strongest way of sewing, and 
takes 3 or 4 times as long as ordinary 
sewing. The thread must be drawn 
tight each time it passes round the 
bwd, and finally properly fastened off 
at the kettle-stitch, or the sections will 
work loose in time. The cord for 
flexible work is called “ flexible ”; it 
is twisted tighter and is stronger than 
any other, Marshall’s being we best. 
The thickness of the cord must be pro- 
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portioned to the size and thickness of 
the book, and will partly depend on 
wnether the sheets are halves or wholes. 
Too thick a thread will make the 
swelling^” (the rising caused in the 
hack by the thread) too much and pre¬ 
vent a proper rounding and a right 
sized “groove” in hawking. With 
thick or few sections, a t^ck thread 
must be used to produce a good groove. 

In a book of moderate tUckness, the 
sections may be knocked down by occa- 
aioaally tapping them with a piece of 
wood loaded at one end with lead, or 
with a thick folding-stick. In the 
kettle-stitob, the thread must not be 
drawn too tight in making the chain, 
or the thread will break in backing; 
nor left too slack, or the sheets will 
wear loose. The last sheet should be 
fastened with a double knot round the 
kettle-stitch, 2 or 3 sections down, and 
that section must be sewn all along. 

Ordinary sewing difFers in that the 
thread is not twisted roxmd the cord. 
The cord fits into the saw cuts; the 
thread is passed over the cord, not 
round it, and then along the section, 
out of the holes made, and into them 

r 'a, the kettle-stitch being made in 
same way. In this style, the back 
of the book can be better : in flexi¬ 
ble work, the leather is pasted to the 
bank, and is bent each time the book 
is op^ed, incurring a risk of the gold 
breaking away from the leather in wear. 
Books sewn in the ordinary method are 
made with a hollow back, and when the 
book is opened, the crease in the back 
is independent of the leather covering, 
BO that the lining of the back only is 
creased, and the leather keeps its form 
because the lining gives it a spring 
outwards. Morocco leather is always 
used for flexible work. Ordinary sew¬ 
ing is adapted for books that do not 
require great strength, such as library 
bandings; but a book for constant 
reference or daily use should be sewn 
flerdbly. 

In the method called “ flexible not 
to show, ” the book is marked up in the 
same way as for flexible, and is slightly 
aQratahed on the band marks with tbn 


saw, but not deep enough to go through 
the sections. Then a thm cord is 
doubled for each band, and the book is 
sewn in the ordinary flexible way. The 
cord is knocked into the back in for¬ 
warding, and the leather may be stuck 
on a hollow back with bands, or to the 
back itself without bands. 

Very thin sections, or half sheets, if 
the bwk is very thick, may be sewn 
“ 2 sheets on,” i.e. the needle is passed 
from the kettle-stitch to the first band 
of the first sheet and out, then another 
sheet is placed on the top, and the 
needle is inserted at No. 1 band and 
brought out at No. 2; the needle is 
again inserted in the first sheet and in 
at No. 2 baud and out at No. 3, thus 
treating the two sections as one, iu 
which way, obviously only half as much 
thread >^1 be in the back. With 
books that have had the heads cut, it 
is necessary to open each sheet care¬ 
fully up to the bwk before it is placed 
on the press, otherwise the centre may 
not be caught, and 2 or more leaves 
will fall out after the book is bound. 

Books composed of single leaves are 
overcast, and each section is treated as 
a section of an ordinary book, the only 
difference being that a strong paper 
lining should be given to the back 
before covering so that it cannot 
“ throw up. ” As already detailed for 
volumes of maps and plates. 

Forwarding.—For ** end ** papers, 
the coloured paper is pasted on white, 
the style of binding deling the choice. 
The usual kinds are as follows. 

“ Cobb ” paper (used generally for 
half-calf bindings with sprinkled edge, 
or half-calf gilt top) is stained various 
shades and colours in the making, 
brown or sage green being the colours 
most favour^. 

Surface ” paper has one side pre¬ 
pared with a layer of colour, laid on 
with a brush very evenly ; some kinds 
are left dull, others are gla^Bed. Darker 
colours are generally chosen for re¬ 
ligious books, and lighter fra cloth or 
case work. Many other kiT>d» are put 
into “extra” bondings with good e^t 
e.g. a cream of fine colpiu* and good 
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quality in a morocco with cloth or 
morocco joints. 

“iforWed” paper has colours dis¬ 
posed on it in imitation of marble, pro¬ 
duced by sprinkling prepared colours i 
upon a coating of size i^e from an | 
emulsion or resinous solution. See 
“ JIaeblinq,’* I 

‘ * Printed "and fancy " papers may 
be bought in any variety. “ Coloured 
paste" paper may be home-made. 
Some colour is mixed with paste and 
soap till it is a little thicker than cream, i 
then spread upon 2 sheets of paper 
with a paste-brush; the sheets are 
next laid with their coloured surfaces | 
in contact, and when separated will 
bear a wavy pattern. The paper is 
hung up till d^, and glazed with a hot 
iron. 

Having decided upon the kind of 
paper to use, cut and fold 2 pieces to 
the size of the lx)ok, or a trifle larger 
especially if the book has been alrei^y 
cut; also prepare 2 pieces of white 
paper in the same way. This done a 
white paper is laid down, folded, and 
vepr evenly brushed with moderately 
thin paste ; the 2 fancy papers are laid 
on the top, level with the hack or 
folded ed^; the top fancy paper is 
pasted and the other white is lud on 
that; next take them from the board 
and ^ter a squeeze in the press, hang 
them up separately to dry. Thus one 
half of the white will adhere to one 
half of the marbled or fancy paper. 
When dry, they are folded in the old 
folds and pressed for \ hour. As 
many as 10-16 pairs may be done at 
once, by commencing with 1 white, 
then 2 fancy, 2 wWte, and so on, 
always pressing, to ensure the surfaces 
adhering properly, then hanging up to 
dry, and when diy, pressing again, to 
make them quite flat. 

In pasting be sure to draw the brush 
well over the paper and away from the 
centre, towards the edges of the paper. 
lUe just enough paste on the brush to 
make it slide well. ^ that the whole 
surface is pasted ; remove all hairs and 
lumps from the paper, or they will 
mark the book ; and never attempt to 


take up the brush from the paper before 
it is well drawn over the or the 
paper will stick to the brush and turn ' 
over, with the risk of pasting the under 
side. 

Pasting np.—In every book,'the 
first and last sheet, wluoh have been 
overcast as instructed, must be 

pasted up"; and if the book has 
too much swelling," it must be 
tapped down gently with a hammer, 
holding the bwk tightly at the fore- 
edge with the left hand, knuckles 
down, and resting the on the 
press. A better plan is for the back 
to be knocked flat on the laying 
press, placed in it without boards, 



Fig, 64 


BO that the hack projects, screwed 
up tightly, BO that the sheets cannot 
slip; a knocking-down iron is ^en 
pl^ed against left side of the ^k 
wd the back is hammered against 
it. The “ slips " or cords are pulled 
tight, each with the right band, the 
left band holding them against the 
book so that they shall not be drawn 
through. The process is illustrated 
in 64: a, press; 6, knocking- 
down iron; c, boolc. 

Pasting on the End Papers.— 

, For each side of the book, a single leaf 

' of white paper, somewhat thicker than 
that used for the ends, is out. Lay 
the end papers on a board or on the 
press, with the pasted side uppermost, 
and put the single leaves on the top. 
Fw them out evenly to a proper 
width (about a ^ in. for an 8vo), lay 
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a piece of waste paper on the top, and 
paste their edges. Having thrown 
the slips hack, the white flyleaf is put , 
on the book, a little way from the | 
back, the made ends on the top are | 
placed even with the back, and the ^ 
is again left to diy beneath a 
weight. 

Veiy heavy or large books should i 
have bookbinders’ cloth or leather 
“joints” matching the colour of the j 
cover, morocco being mostly used fca* ^ 
leather joints. Cloth joints may be , 
added either when the ends are being ■ 
put on, or when the book is ready for j 
pasting down. Now the cloth is cut 
1-3 in., according to the size of the I 
book, and folded quite evenly, leaving | 
the side of the cloth to go on the book ' 
the width intended to Tx glued ; thus 
a width of 1 in. should be folded | on 
one side, leaving ^ on the other, and 
putting the J on the book. Having 
glued the smallest fold, the white fly¬ 
leaf is put on, and the fancy paper on 
the top. The difference here is that 
the paper is single, or is cut to the size 
of the book and pasted all over. It is 
best to paste the marble paper, put on 
the white, rub well down, and lay 
them between millboards to dry. 
Finally a piece of waste or brown paper 
may be subtly fastened at the b^k 
over the whole, turning the cloth 
down on the book to keep it clean and 
prevent injury. 

When the cloth joint is to be put 
on after the book is covered, the fly¬ 
leaves and ends are only edge-past^ 
to the book just to hold them while it 
is bp.ing bound; when the book is to 
be pasted down, the ends are lifted 
from it running a thin folding- 
stick between the ends and the book. 
The cloth is out and folded as before, 
fastened on, and the ends and fly¬ 
leaves are properly pasted in the back. 
Horoooo joints are flJways put in after 
the book is covered. 

Cloth joints go in better at the same 
time as l^e en£, taking care that the 
ends are quite ^ aft^ bei^ made 
before attaching them, or their damp¬ 
ness will cause wrii^es. 


I The ends being quite dry, the slips 
are unravelled and scraps with a 
bodkin and a knife-back, so that they 
may with greater ease be passed 
throngh the holes in the millboard, 
and the cord be more evenly distri¬ 
buted and beaten down, to prevent 
their being seen in the covered book. 

Trimming.—If the book is to be 
uncut, or to have a gilt]top, the rough 
edges are “ trimmed ” off with a very 
sharp knife or shears. The book is 
knocked up straight, laid on a smooth- 
planed “ trimming board,” and com¬ 
passed from the hack as a guide; a 
straightp-edge is laid on the compass 
holes, and the fore-edge is cut. The 
object being merely to make the edges 
true, only the rough and dirty edges 
are taken off, leaving the ^ok as 
large as possible. Sometimes the 
book is put into the cutting press, and 
the overplus is taken off with a 
“round plough,” especially if a num¬ 
ber of books are to be done together. 
It is better to use the straight-edge 
and knife for thejfore-edge and tail, and 
to out the top when the boards are on 
the book. 

Qliieing up.—Glue is now applied 
to the back to hold the sections to¬ 
gether, and make the back firm during 
the rounding and backing. Knock the 
book perfectly true at its back and 
head, and put it into the lay:^ press 
between 2 pieces of old millboard ; 
expose the back, and let it project 
from the boards a little, the object 
I being to hold the book Arm and to 
keep the slips close to the sides, bo 
that no glue shall get on them ; then 
with glue, not too thick, but hot, glue 
the b^k, rubbing it in, and taking the 
overplus off again with the brush. 

A handful of shavings is sometimee 
used to rub the glue in, and take the 
refuse away, but a great quantity of 
glue is thus wasted. The Germans 
rub the glue in with the back of a 
hammer, and take away overjflus 
with the brush; this is better than 
iiinng shavings. The back must not 
be allowed to get too dry, before it is 
rounded, or it will have to be damped 
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with a sponge, to give the glue tho 
elasticity reciuired, but being wet is 
worse than letting it get too diy. 
The book should be left for about an 
hour, or till it no longer feels tacky 
to the touch, but still retains its flexi¬ 
bility. A flexible bound book should 
be rounded first, using a backing 
board to bring the sheets round, 
instead of a hammer; then the back 
is glued, and a piece of tape is tied 
round the book to prevent its going 
back flat. 

All books are not ghied up in the 
press; some workmen knock up a 
number of books, and, allowing them 
to project a little over their press, 
glue the lot up at once ; others, again, 
hold the book in the left hand, and 
draw the brush upand down the back. 
These last methods are, however, only 
practised in cloth shops,” wheie 
books are bound or cased at veiy low 
prices. The proper way is to put the 
book in the press; and if more than 
one, they should be laid alternately 
bock and fore-edge, with the back pro¬ 
jecting about in., and allowed to 
dry spontaneously, on no account 
being dried hy the heat of a fire, as 
all artificial heat in drying in any pro¬ 
cess of bookbinding is injurious to the 
work. 

Bounding. —“ Bounding "applies 
to the back of the book, and is prelim¬ 
inary to backing. In rounding the 
back, the book is laid on the press 
before the workman with the fore-edge 
towards him, and held with the left 
hand by placing the thumb on the 
fore-edge and fingers on the top of the 
book pointing towards the ^ok, so 
that 1^ drawing the fingers towards 
the thumb, or by pressing fingers and 
thnmb together, the brck is drawn 
towards the workman at an angle. 
The back is then struck gently with 
the flat or face of the hammer, begin¬ 
ning in the centre of the back, still 
drawing the back over with the left 
band. The book is then turned over, 
the other side is treated in the same 
way, and so continually changed or 
turned until it has its proper form, 
1 


which should be about ^ of a circle. 
When sufficiently rounded, it is exam¬ 
ined to see if one side W perfectly 
level with the other, by holding the 
book up and glancing down its Wk, 
and gently tapping the places where 
uneven, until it is perfectly uniform. 
The thicker the book, the more diffi¬ 
cult to round it; and some papers will 
be found more obstinate than others, 
BO that great care must be exercised 
both in rounding and backing, as the 
fore-edge when cut will haveeu^y the 
same form as the back. 

Backing. — “ Backing - boards ” 
should be rather longer than the book, 
somewhat thicker than cutting-boards, 
and with their tops planed at an angle, 
so that the sheets may fall well over. 
Hold the book in the left hand, lay 
a board on one side, a little away from 
the back, taking the edge of the top 
sheet as a guide, the distance to be a 
trifle more than the thickness of the 
boards to be used. The book, with 
the backing-board is then turned over, 
holding the boards to the book by the 
thumb, so that it does not shift; next 
lay the other board at exactly the 
same distance on the other side. The 
whole is now held tightly by the left 
hand, and lowered into the press. 
The 1 Kurds may possibly have shifted 
a little during the process, and any 
correction may now be made whilst the 
press holds the bodb: before screwing 
up tight, such as a slight tap with the 
hammer to one end of a board that 
may not be quite straight. Should 
the boards however be not quite true, 
it will be better to h^e the whole out 
and readjust them, rather than lose 
tune in trying to rectify the irr^- 
larity by any other method. 

The book and boards beiag lowered 
flush with the cheeks of me press, 
screw it up as tightly as possible with 
the iron hand-pm. The back of the 
book must now be gently struck witii 
the back of the h^mer, holding it 
slanting, and beating the sheets well 
over towards the backing-boards. 
Commence from the centre of tire back 
and do not hit too hard, or the dent 
K 
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made by the hammer will show after 
the book has been covered. The back 
is hnished with the face of the hammer 
bringing the sheets well over on the 
boards so that a good and solid groove 
may be made. Each side is to be 
treated in the same way, and have the 
same amount of we^ht and beating. 
The back must receive a gradual 
hammering, and the sheets when 
knocked one way must not be knocked 
back again. The hammer should be 
swung with a circular motion, always 
away from the centre of the back. 
The book, when opened after backing, 
should be entirely without wrinkles. 
Backing and cutting constitute the 
chief work in forwarding, and if these 
are not done properly, the book cannot 
be square and sohd—great essentials in 


Millboards. — The workman 
should take advantage of the period 
of drying to select the proper thickness 
of boards, and line them with paper 
on one side or both. 



bookbinding. } 

Backing flexible work is a little more j First square the edge which is to go 
difficult, as the slips are tighter ; other- j to the back of the bw>k, in the cutting 
wise the process is exactly the same, | press, using a cutting-board for one 
, only care must be taken not to hammer { side termed a '* runner,” and another 

called a ‘‘cut-against” 
for the other side. These 
are to save the press from 
being cut; and a piece of 
old millboard is generally 
placed on the cut-against, 
BO that the plough-knife 
does not cut up the latter 
too quickly. The boards, 
if for whole-binding, are 
lined on both sides with 
paper; if for half-binding, 
on one side. The reason 
for lining is to make the 
boards curve inwards to¬ 
wards the book. The 
various pastings would 
cause the board to curve 
the contrary way if it 
were not lined. It may 
be taken as a general 
Vhe cord too much, and to bring over i rule that a thinner board whdn rated 
he sections very ^tly, in on^ not , will always draw a thinker time. U the 
o break the sewing thr^. boards are lined on both buIm, pwar 

Fig. 65 illusirates a section of a is out double the.sise of tHe boaroi; 
b 9 Qk in the press before backing; a, if on one side, the raper ii cut a little 
iress; 6, h^ing-boards; c, Book, wider tnui the brads, ao that a 
1%. 66 represents a section of the portion of it may be turned over cm to 
same book in the press after b^ing, the other side about | in. The paper 
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ifl brushed with not too thick paste, 
and the lx>ard U laid on the paper with 
the cut edge towards the portion to be 
turned over. It is now taken up with 
the paper adhering, laid on the press 
with the paper side upwards, and 
rubbed well down ; again turned over, 
and the paper drawn over the other 
edde. Press the boards so as to be 
quite sure that the paper adheres. 

When books are very thick, 2 boards 
may be stuck together, not only to get j 
the proper thickness but for strength. 

If a ward has to be made, a thick and 
a somewhat thinner board should bo 
put together. Paste lx)th boards, and 
put them in the standing press for the 
n%ht. Great pressure should not be 
put on at first, but after allowing them 
to set for a few minutes, pull down the 
press as tight as possible. When put* 
ting made boards to the book, the 
thinner one should always be next the 
book. 

When boards are lined on one aide 
only, it is usual to turn ^ in. of the 
^per over the square edge, and the 
lined side must be plac^ next the 
book. 

There are many kinds of boards made. 
Black boards made of old rope vary 
much in quality, but the blacker, 
harder, and smoother they are the 
better. The grey or white boards, used 
mostly for antique work, are past^ on 
a thin black bo^, and bevelled down 
to the black one to the required width 
and angle. The boards used exten¬ 
sively for clothwork are yellow and 
are made from straw, or from wood- 
pulp. All boards are sold by weight, 
no matter what size or thickness. 

The most useful implement for cut¬ 
ting the boards up are large shears. 
One arm or shank is screwed into the 
laying pvess, and the other, left free, 
is used with the right hand; the left 
band holds the board to be cut. 

Boards, when lined, are laid out to 
dry, and when dry, cut to the size of 
the book. The requisite width is ob¬ 
tained by extending the compasses 
from the back of the book to the edge 
of the smaller bolt or fold in the fore¬ 


edge. After screwing them up, the 
bo^s are knocked up even, compassed 
up, and cut in the laying press, using 
as before, the * ‘ cut-against, ” and 
placing the runner exactly to the 
compass holes. When cut, they are 
test^ by turning one round and put¬ 
ting them together again; if they are 
the least out of truth, it wiU be 
apparent at once. The “head” or 
top of the boards is next cut by 
placing a square against the back, and 
marking the head with a bodkin. The 
boards being quite straight are again 
put into the press and cut, and when 
taken out should be again proved by 
reversing them as before ; if not true, 
they must be recut. The length is 
taken from the head of the book to the 
tail, and in this some judgment must 
be used. If tbe book has already been 
cut, the boards must be somewhat 
larger than the book, leaving only such 
an amount of paper to be removed as 
will make the ed^ smooth. If, how¬ 
ever, the book is to be entirely uncut, 
the size of the book is taken, and the 
portions called squares that project 
round the book, in addition. 

When a book has not been cut, the 
amount to be cut oflf the head will give 
the head or top square, and the £)ok 
being measured from the head, another 
square or projection must be a^ed to 
it, and the compass set to one of the 
shortest leaves in the book. Bearing in 
mind the section on trimming, enough 
of the book onl/ should be cut to give 
the edge solidity for either gilding or 
marbling. A few leaves sihoidd alwi^ 
be left not cut with the plough, to show 
that the book has not been cut down. 
These few leaves are called “proof,” 
and are always a mark of careful work, 
Brawing-in and Preaaing.*— 
The boards having been squaredjthey are 
attached to the l^k I 7 lamng the ends 
of the cord through holes in ^e bcNod. 
The boards are laid on tiie book with 
their backs in the groove and lev^ with 
the head ; they are then marked with a 
pencil or bodldh exactly in a line witii 
the slips, about | in, down the boa^ 
Holes are next made in the board with 
31 2 
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a short bodkin (with a piece of wood 
beneath) on the line, at a distance from 
the edge in accordance with the size of 
the book. About J in. away from the 
back is the right distance for an octavo. 
The board is turned over, and a second 
hole is made about § in. away from the 
first ones. The boaids having been 
holed, the slips are scraped, pasted 
slightly, and tapered or pointed. Draw 
them tightly through the hole first 
made, and liack through the second. 
Tap them slightly when the board is ; 
down, to prevent them from slipping i 
and getting loose. When the books are > 
drawn-in, cut the ends of the slips 
close to the board with a knife, and well 
hammer them down on the knocking- 
down iron to make the board close on 
the slips and hold them tight. The 
slips should be well and carefully 
h^mered, as any projection will be 
seen with great distinctness when the 
book is covered. The hammer must be 
. held perfectly even, or the slips will be 
out by the e^e. 

The book is now examined, and any 
little alteration may be made before 
putting it into the standing press. 
Preasing-boBrds the same size as the 
book, should be put flush with the 
groove, and in the centre of the press 
directly under the screw, which is 
tightened as much os possible. With 
all good books, a tin is put between the 
millWutl and book, to flatten the slips 
and prevent their adherence to the 
book. The tin is put right up to the 
groove, and serves also as a guide for 
the pressing-board. In pressing books 
of various sizes, the largest is put at 
the bottom of the press, with a block 
or a few pressing-boards between the 
various sizes, in order to get equal 
pressure on the whole and to allow the 
screw to come exactly on the centi'e of 
the bodks. 

The backs of the books are pasted j 
and allowed to stand for a few minutes 
to soften the glue. Then with a piece 
of. woo^, called a “cleaning-off” stick, 
the glue is rubbed off, and the backs 
/are well rubbed with a handful of 
Bhavingsabdiefttodiy. Let them lie 


as long as possible in the press, and, if 
the volume is rather thick, a cmt of 
paste should be applied to the back. 

In flexible work care must be taken 
that the cleaning-off stick is not forced 
too hard against the hands, or the 
thread, being moist, will break ; or the 
paper, being wet, will tear; or the 
bands may be shifted. The cleaning- 
off stick may be made of any piece of 
wood ; an old octavo cutting-board is 
good. 

When the volume has been pressed 
enough (at least 8 hours) it is taken 
out and the tins and boards are put 
away. The book is then ready for 
“ cutting.” 

Cutting. —All cutting “presses” 
are used in the same way : the plough 
runs over the press, and its left cheek 
runs between 2 guides fastened on the 
left cheek of the press. By turning the 
screw of the ploagh, the right ch^ is 
advanced towards the left; the knife 
fixed on the right of the plough is 
advanced, and, with the point, cuts 
gradually through the boards or paper 
secured in the press, as already de¬ 
scribed in preparing the boards. There 
are 2 kinds of plough in use—^in one the 
knife is bolted, in the other the knife 
slides in a dovetail groove—termed 
respectively “ bolt kn&e” and “ slide 
knife.” The latter is preferable, on 
account of its facility of action, as any 
length of knife can ^exposed for cut¬ 
ting. A bolt knife being fixed to the 
shoe of the plough, is necessarily a 
fixture and must be worn down 
cutting or squaring millboards, or such 
work, before it can be used with the 
truth necessary for paper. 

I To cut a book properly, it must be 
quite straight, and the knife must be 
sharp and perfectly true. Having this 
in mind, the book may be cut by 

I lowering the front board the requisite 
distance from the head that is to be 
cut off. A piece of thin millboard or 
“ trindle ” u put betw^ the hind 
board and the book, so that the knife 
when through the book may not cut 
the board of the book. The book is 
now lowered into the cutting-press, 
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with the back towards the workman, 
until the front board' is exactly on a 
level with the press. The head of 
the book is now horizontal with the 
press, and the amount to be cut off is 
exposed above it. Both sides should 
be looked to, as the book is very liable 
to get a twist in being put in the 
press. When it is quite square, the 
press is screwed up tightly and evenly. 
Each end should be screwed up to 
exactly the same tightness ; if one end 
is loose, the pa{Xir will be jagged or 
tom instead of being cut cleanly. 

The book is cut by drawing the 
plough gently to and fro; each time 
it is brought towards the workman, a 
slight amount of turn is given to the 
screw of the plough. If too much 
turn is given to the screw, the knife 
will bite too deeply into the paper, 
and will tear instead of cutting it. If 
the knife has not been properly 
sharpened, or hos a burr upon its 
edge, it will be certain to cause ridges 
on the paper, fli'he top edge being 
cut, the iMok is taken out of the press 
'and the tail is cut. A mark is made 
on the top of the hind or back board 
just double the size of the square, and 
the board is lowered until the mark is 
on a level with the cut top. The book 
is again put into the press, with the 
back towards the workman, until the 
board is flush with the cheek of the 
press; this will expose above the 
press the amount to be taken off from 
the tail, as before described, and the 
left-hand board will be, if put level 
with the out top, exactly the same 
distance above the press as the right- 
hand board is below the cut top. The 
tail is cut in the same way as the top 
edge. 

To cut a book properly requires 
great care. Always lay a book down 
one way and take it up another, and 
in cutting always work with the back | 
of the book towards you, and cut from 
you. Give the turn to the screw of 
the plough as it is thrust from you, 
or you will pull away a port of the 
back instead of cutting it. 

In cutting the fore-edge, always have 


the head of the book towards you, so 
that if not cut straight you know 
exactly where the fault lies. The 
fore-edge is marked at both back and 
front of the book by placing a cutting- 
board under the first 2 or 8 leaves as 
a support; the millboard is then 
pressed firmly into the groove, and a 
line is drawn or a hole is pierced at 
head and tail, using the fore-edge of the 
board as a guide. The book is now 
knocked with its hack on the press 
quite flat, and “ trindles ” (flat pieces 
of steel in the shape of an elongated 
' U, about in. wide and 3-4 in. long, 

, with a slot nearly the whole length), 

' ore placed between the boards and 
I book by letting the boai'ds fall back from 
I the book, and then passing one trindle 
{ at the head, the other at the tail, allow- 
I ing the top and bottom slip to go in 
the grooves of the trindles. The 
object of this is to force the back up 
quite flat; by holding the book when 
the cut-against and runner ore on it, 
supported by the other hand under 
the boards, it can be seen if the book 
is straight. The cut-against must be 
put quite flush with the holes on the 
left of the book, and the runner the 
distance under the holes that the 
amount of square is intended to be. 
The book being lowered into the press, 
the runner is put flush with the cheek of 
the press, and the cut-agunst just the 
same distance above the press as the 
runner is below the holes. Tbe trindles 
are taken out from the book when the 
cutting-boards are in their proper 
place; the millboards will then fall 
down. The book and cutting-boards 
must be held very tightly, or the book 
will slip. If the book has been 
lowered into the press accurately, 
everything will be quite square. The 
prec» is screwed up tighuy, and the 
fore-edge is plough^ ; when the book 
is taken out of the press, it will re- 
Bumeitaorifpnalroun^ng, theforo-edm 
will have the same curve as the bau, 
and if cut truly there will be a proper 
square all round the edges. Hiis 
method is known as cutting in 
boards." 
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If the workman has a set of some 
go^ work which he wishes to bind 
umformlj, but which has already been 
cut to different sizes, 
and he does not wish 
to cut the large ones 
down to the smaller 
size, he must not 
draw the small ones 
in, as he may pos- 
sibly not be able to 
pull his boards down 
the required depth 
to cut the book, so 
he must leave the 
boards loose, cut the 
head and t^, then 
draw the boards in, 
and turn up and cut 
the fore-edge. 

“ CmUxi^ mA of 
hoards ” is by a dif¬ 
ferent method, The 
fore-edge is cut be¬ 
fore glueing up, tak¬ 
ing the aize from 
the case, if for casing, from the back j 
to the edge of the board in the*fqre- j 


head and tail. The book, having been 
marked, is cut, and then b^ked. 
Cloth cases are Zi^e for most periodi- 




edge. The book is glued up, rounded, 
and put into the pr^ for ^ hour, 


cals, and may be procured from their^ 
publishers at a trifling cost, which 
' " varies according to the 

size of the book and the 
I amount of blocking that 
is upon them. 

I^g. 67 illustanatea the 
outting-prers, a being the 
knife. Fig, 68 shows the 
knookii^-down iron; the 
flange a is secured between 
the cheeks of the press; 
the sides h rest on the 
press; and the boards 
are himmersd on tibe 
smooth face o, Fig. 69 
is an ideal section m the 
cutting-press, representing the cutting 
of a fore-ed^ of a book} d, jawsw 
press; ft, cut-agiunst; c, fore-edge d| 
Dook ; d, runner; boards of book. 

Colouring the Ed^i.-^The 
e(^s of a ^k should be ia kerning 
with the Hnding. A halMsian book 
should not have an expenMve edge, nor 
a whole bound mMoooo hooka spsinkled 


e, allowing for squares at I SjonnilUnii Sdffet .—faTlbke an old 
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toothbrush and dip it into a coloured 
ink ; shake off the superfluous ink, 
that the sparks formed may not be 
too large, and draw an old comb 
through it in such a manner as to 
^ make the ink fly off in sparks over 
the edges of the ]^ok. The following 
. are a few coloured inks : Red ; \ lb. 
of the beet logwood is boiled with 
1 oz. of pounded alum, and the same 
quantity of cream of tartar, with half 
the quantity of water, and, while the 
preparation is still wwm, 1 oz. of 
sugar and 1 oz. gum arable are dis* 
' solved in it. Blue ; solution of indigo 
with pieces of alumina, and mixed 
with gum, forms a blue ink. Green ; 
this is obtained from verdigris, dis- 
tilled with vinegar, and mix^ with a 
little gum. Yellow; saflion, alum, 
and gum water form a yellow. 

(i) Most shops have a colour, usually 
a reddish-brown, which they use for 
all sprinkled edge books; it can be 
purchased at any oil shop. A mix¬ 
ture of burnt dmber and red-ochre 
. is generally used; the 2 powders 
are well mixed in a morteo- with 
' paste, a few drops of sweet oil, and 
water. The colour may be test^ by 
sprinkling some on a piece of whitd 
paper, allowing it to dry, and burnish¬ 
ing. If the colour powders or rubs, 
it is either too thick, or has not 
enough paste in it. If the former, 
some water must be added ; if the 
latter, more paste. It will be better if 
the whole is passed through a cloth to 
rid it of any coarse particles. 

Books may be sprinkled so as to 
resemble a kind of marble by using 2 
or S different coloiirs. For instance, 
the book is put in the laying press, 
and a little sand is strewn upon the 
edge in small mounds. Then with a 
green colour a moderate sprinkle is 
given. Alter allowing it to dry, more 
sand is put on in various pla^, a 
dark spr^le of brown is put on, and 
the whole is allowed to dry. 'i^en 
the sand is shaken off, the edge will 
be white where the first sand was 
dropped, green where the second and 
the rest brown. 


A colour of 2 shades may be made 
by using sand, then a moderately dark 
brown sprinkled, then more sand, 

) and lastly a deeper shade of same 
colour. 

A few still use the finger brush,” 
a small brush about the size of a 
shaving brush, made of stiff bristles 
cut squarely. They dip it into the 
colour, and then by drawing the finger 
across it jerk the colour over the 
edge. Another method is to use a 
latter brush, which, being dipped in 
the colour, is beaten on a stick or 
press-pin until the desired amount of 
sprinkle is obtained. But the best 
plan for an amateur is to use a nail¬ 
brush and a common wire cinder- 
sifter, Dip the h-ush in the colour 
and rub it in a circular direction over 
the cinder-sifter. This mode has the 
satisfactory result of doing the work 
more quickly, finely and uniformly. 
The head, fore-edge and tail must be of 
exactly the same shade, and one end 
must not have more sprinkle on it 
than the other, and a set of books 
must have their edges precisely alike 
in tone and character, 

Cdowi for Sprinhlviig .—Many dyes 
and colours tliat answer all purposes, 
may be purchased ready for instant 
use. Judson’s dyes diluted vritb 
water are very good, 

Plain Colouring.—The colours, hav¬ 
ing been well ground, are mixed with 
paste and a litUe oil, or glaire and oil. 
Then, with a sponge or brush, colour 
the whole of the ed^. In colouring 
the fore-edge, the book should be drown 
back BO as to form a slope of the edge, 
so that when the book is opened a cer¬ 
tain amount of colour will still be seen. 
It is often necessary to give the edges 
2 ooats of colour, and the first must be 
quite dry before the second tint is 
applied. 

A very good effect may be produced 
by first colouring the ed^ yellow, and 
when dry, after throwing tm rice, 
seeds, pieces of thread, or anyUung 
else according to fancy, sprinkle wi^ 
some other <^k colour. For this 
' class body colour should always be 
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used. This may be varied in many 
different ways. 

Painted Edg^ee.—The edge is 
fanned out and tied between boards, and 
whilst in that position some landsaipe 
or other scene, either taken from the 
book itself or appropriate to the sub¬ 
ject of it, is painted on the fore-edge, 
and when quite dry it is gilt on the 
flat in the usual manner. This work 
of course requires an artist well skilled 
in water-colour drawing. 

After the edges have been gilt by 
any of the foregoing methods, the 
rounding must be examined and 
corrected, and the book should be put 
into the standing press for 2-3 hours, 
to set it. The whole of the edges 
shouljj be wrapped up with paper to 
keep them clean during the remainder 
of the process of binding. This is 
called ‘‘cappii^ up.** 

Head-banamg*. — Few binders 
work their own h^-bands ; the ma¬ 
jority use the machine-made head- 
buid. These can be purchased of 
any size or colour, at a moderate 
price. 

Head-banding done by hand is really 
only a twist of different coloured 
cotton or silk round a piece of vellum 
or catgut festened to the back at 
eveiy half-dozen sections. If the 
head-band is to be square or straight, 
the vellum should be made by pasting 
2 or 3 pieces together. D^p the 
vellum previously, and put it under a 
weight for a few hours to get soft. 
Vellum from old ledgers and other 
vellum-bound books is mostly used. 
The vellum, when quite diy and flat, 
is cut into strips just a little under 
the width of the squares of the books, 
BO that when the l^k is covered, the 
amount of leather above the head- 
band and the head-band itself will be 
just the siee or height of the square.^ 

. If, however, a round head-band is 
chosen, catgut is token on the same 
prinoiifle with r^;Brd to size, and this 
IS further advanced by using 2 pieces of 
catgut, generally one b^ig smaller 
.'Hum the other, and making with the 
jfaaiTinc ^Irntrn To explain how the 


head-band is worked is a diflGicult task ; 
yet the process is very simple. The 
great diflSculty is to get the silks to lie 
close together, which they will not do, 
if the twist or beading is not evenly 
worked. This requires time and pati¬ 
ence to accomplisb. The hands must 
be clean or the silk will get soiled ; 
Angers must be smooth or the silk will 
be frayed. 

Supposing a book is to be done in 2 
colours, red and white. *rhe head- 
band is cut to size, the book is, for con¬ 
venience, held in a press, or a plough 
with the knife taken out, so tlut the 
end to be head-banded is raised to a 
convenient height. The ends of the 
silk or cotton are joined together, and 
one, say the red, is thread^ through a 
strong needle. This is passed through 
the l^k of the book, at about the 
centre of the second section, com¬ 
mencing on the left of the book, twice, 
and a loop is left. The vellum is put 
into this loop, and the silk is drawn 
tight; the vellum will then be held 
fast. The white is now twisted round 
the red once, and round the head-band 
twice ; the red is next taken in hand 
and twisted round the white once 
and the head-band twice. This is 
done until the whole vellum is covered. 
The needle must be passed through 
the back at about every 8 sections 
to secure the head-band. The bead¬ 
ing is the effect of one thread being 
twisted over the other, and the hand 
must be kept exactly at the same tight¬ 
ness or tension, for lif pulled too tightly 
the beading will go underneath, or m 

passing the needle through the ba^ 
twice, the white is then passed round 
the r^ and under the vellum, and the 
ends are tied together. 

ColowTB Plain ,.—This is com¬ 
menced in the same way as with 2, but 
great core must be taken that the silks 
ore wen’ked in rotation,so as not to 
or entangle them. The n ytirf, be 
kept in the left hand, while the right 
tw^ the colour over qr roimd ; aad as 
each is twisted round the vellum, it is 
passed to be twisted round the other 
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two. In fastening off, both colours 
must be passed round under the vellum 
and fastened as with the 2-colour pat¬ 
tern. 

Head-bands may be worked inter¬ 
mixed with gold or silver thread, or the 
one colour may be worked a number of 
times round the vellum before the 
second colour has been twisted, giving 
it the appearance of ribbons going 
round the head-band. 

Stuck-on Ifead-bands may be made 
at little expense, hy using striped calico 
for the purpose. A narrow stripe is to 
be preferred of some bright colour. 
The material must be cut into lengths 
of about U in. wide, with the stripes 
across. Cords of different thickness 
are then cut somewhat longer than 
the calico, and a piece of the cord is 
fastened a nail at one end on a 
board of sufficient len^h. The calico 
is then pasted and laid down on the 
board under the cord ; the cord, being 
held tight^, may be easily covered 
with thestriped calico, and rubbed with 
a folder into a groove. 

When this is dry, the head and tail 
of the book are glued, and the proper 
piece of the head-band is put on. Or 
the head-band may be purchased, as 
before stated, worked with either silk or 
cotton ready for fastening on for Is. 
to 2i, 6d. a piece of 12 yd., accor^g to 
the siae required. The amateur will 
find this far better than working his 
own head-bands, but it has the disad¬ 
vantage of not looking so even as a 
head-band properly worked on the 
book. 

After the head-band has been put on 
or worked, the book is “ lined up '* or 
“Mt ready for covering.” 

neparing for Oovertng.— 
Nearly all modem books are bound 
with hollow backs except where the 
books are sewn for flenble work, or 
otherwise meant to have tight backis. 

The head-band is first set with glue, 
if worljfed, by gluing the h^and tail, 
and with a foldw the head-band is made 
to take the same form as the back. 
This is done by holding the book in the 
left hand with its ba^ on press, 


then a pointed folder held in the right 
hand is run round the beading 2 or 8 
times to form it; the silk on me back 
is then rubbed down as much as poe- 
sible to make all level and even, and 
the book is allowed to dry. When dry 
it is put into the laying press to hold 
it, and the back is well glued all over ; 
some paper, usually l^wn, is now 
taken, the same length as the book, 
put on the back and rubbed down well 
with a thick folder ; a good-sized beef 
rib is as good as anything. The over¬ 
plus of the paper is cutaway from the 
back, except the part projecting head 
and tail. A second coat of glue is put 
on the top of the brown paper and 
another piece is put on that, but not 
quite up to the on the left aide. 
When this is well rubbed down, it is 
folded evenly from the edge on 
the right side over to the left; the 
small amount of glued space left will 
be found sufficient to hold it down. 
The top is again glued, folded over from 
left to right, and cut off level by fold¬ 
ing it back and running a sharp knife 
down the fold. This is what is gener¬ 
ally termed “ two on and two off,” 
being 2 thicknesses of paper on 
i back and 2 for tl;e hollow ; but thin 
I or small books need only have 1 on 
the back, and 2 for the hollow. Thick 
or large books should have morejnper 
used in proportion to their size. Books 
that have been over-cast in tibe sewing 
should have rather a strong lining up, 
BO that there be not such a strain when 
opened. When the whole is dry, the 
overplus of the paper, head and t^, is 
cut off close to the head-band. 

The better the paper used, the easier 
will be the workup of it. Old writing 
1 or copy-book paper will be found to be 
' as go^ as any, but good brown paper 
is mostly usc^. 

The book is now ready for putting 
the bands on. These are prepared 
beforehand by sticking with glue 2 or 
S pieces of leather tether or on a 
piece of paper, well pressing, and 
allowing to dry under pressure. Hie 
paper must be glued twice, aUowing 
each ooat to dry before glueing agaizr. 




170 Bookbinding and Book 

It should then be put on one side for 
future use, and when wanted, the 
proper thiokness is chosen and cut into 
strips of a width to correspond with 
the size of the book. The book is 
marked up, 5 bands being the number 
generally used, leaving the tail a little 
longer than the other portions. The 
strips of band are then moistened with 
a little hot water to cause the glue 
upon the paper to melt. Each piece 
is then upon the l»ck just imder 
the holes made with the compasses in 
marking up. This will be found to be 
a far better plan than to first cut the 
strips, and then glue them. By the 
latt^ plan, the glue is liable to spread 
upon the aide, where it is not wanted, 
and if the book has to be covered with 
light calf, it will certainly be stained 
black: be careful that all glue is re¬ 
moved from the back and sides before 
attempting to cover any book with 
calf. 

Whan dry, the ends ef the bands 
are cut off with a bevel, and a little 
piece of the boards from the comers 
nearest the back is also taken off on 
the bevel, that there may not be a 
sharp point to fret through the leather, 
when the book is opened. This is also 
necessary, so that the l»ad-baQd may 
be properly set. A sharp knife should 
be vaaecbed \n. tlae YvoWow, and should 
eeparate It from the back at head and 
tail on each ride so far as to riQow the 
leader to be turned in. 

Flexible Work.—This is not 
Unedup. The leathm* is stuck directly 
upon book; the head-band is set 
aa before explained, and held tight by 
glueing a piece of fine linen against it, 
and when quite dry, the overplus is 
cut away, and the b^k is made quite 
smooth. The bands are knocked up 
gently with a blunt chisel to make 
them perfectly straight, being first 
damped and made soft With a little 
paste to. friiilitate ^e working and 
imevent the thread from being cut. 
.^y holes caused by sawing in, in |Ke- 
viow binding, must be filled up with 
a saeoe of myed cord, pasted. Any 
thus filled up must be 
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quite smooth when dry, as the least 
unevenness will show when the book 
is covered. 

In “thrown up*' backs, or in 
“ flexible not to show,” a piece of t hin 
linen or stuff called “ mull ” (muslin) 
is glued on the back first, and one 
piece of paper on the top. For the 
hollow, 3, 4, or even 5 pieces are 
stuck one on the other, so that it may 
be firm ; whilst the book itself will be 
as if it bad a flexible back. The bands 
if any, are then fastened on, and the 
corners of the boards are cut off. It 
b then ready for covering, “Mock 
flexible” has generally one piece of 
paper glued on the bock, and when 
marked up, the bands are put on as 
before, and the book b covered. 

Covering^.—Books are covered ac¬ 
cording to the fancy of the binder or 
customer. The materials used at the 
present day are ^leather of all sorts, 
parchment or vellum, bookbinders' 
cloth, velvet, needlework, and imita¬ 
tion leather, of which various kinds 
are manufactured, suoh aa leatherette 
and feltine. 

Each kind requires a difiarent 
manner of working or manipulation. 
For instance, a wet calf book must not 
be covered lit the same manner as a 
velvet one. 

L '\3'nfieT the cVua ol \cather, come 
moroccos of all Idnds; ruasia; calf, 
coloured, smooth and imitation; roan, 
sheep end imitation morocco. 

The morocoo cover, indeed any 
leather cover, is cut out by laying the 
skin out on a flat board, and having 
chosen the part or piece of ^e wlrin to 
be us^, the book b laid on it and the 
skin is cut with a sharp knife round 
the book, leaving a space of about { 
iu. for an 8vo, and more or less 
according to the size of the book and 
thickness of board, lor tunung in. 
The morocco cover should now have 
marked upon it with a pendL the exa^ 
size of the book itself, %ttyiog the 
book on the cover, and winning the 
point of a black lead all round 

it. The leather must then be * * pored,** 
or shaved round the ^dgw, the 
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pencil marke aa a guide. This paring 
procees ia not difficult, especially if a 
French knife is used, the chief point 
leing that a very sharp edge is to 
be kept on the knife, and that the 
“ burr ” is on the cutting edge. 
7h3 knife is held in the right hand, 
placing two fingers on the top 
with the thumb underneath. The 
leat' er must be placed on a piece of 
marVle, lithographic stone, or thick ' 
glaas a;id held tightlystrainedbetween | 
finger and thumb of the left hand. 
Then, ly a series of pushes from the 
right hand, the knife takes off more or 
less, acconling to the angle given. 
The burr causes the knife to enter the 
leather ; if the burr is turned up, the 
knife will either not cut or run off. 

If the knife is held too much at an 
angle, it will go right through the 
leather. The leather should from 
time to time be examined, by turning 
it over, to see if any unevenness 
appears, for every cut will show. 
Special attention should be given to 
where the edges of the board go. The 
turning in at the head and ti^ should 
be pa^ off as tlun as possible, as 
there "will be twice as much thickness 
of leather on the back where turned 
in, the object of this care being that it 
must not be seen. The morocco cover 
should now be wetted well, and grained 
up by the hand or a flat piece of cork, 
luts is done ly gently curling it up in 
all directions; and when the grain has 
been brought up properly and suffi¬ 
ciently, the leather should be pasted 
on the flesh aide with thin paste, and 
hung up to diy. Should the leather 
be “stnught grain,’* it must only be 
creased in the one direction of the 
grain, or if it is required to imitate any 
old book that has no grain, the leather 
should be wetted as much as possible, 
and the whole of the grain rubbed out 
by usi n g a rolling-pin with even pres- 
Bure. 

Russia and calf require no setting 
up of the grain, but russia must be 
well rolled out with the rolling-pin. 

When the cover (morooco) is diy, it 
is well past^, and the squares of the 
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book are set, so that each side has its 
proper proportion of board projecting. 
Ibie book is then laid down evenly on 
the cover, which must be ^ntly drawn 
on ; the back is drawn tight by plac- 
ingthe book on itsfore-edgeandpulliug 
the skin well down on the back. The 
sides are next drawn tight, and the 
bands are pinched well up with a pair 
of “ band nippers.” The 4 corners of 
the leather are cut off with a sharp 
knife in a slanting direction, a little 
paste is put on the cut edge, and the 
operation of turning in may be com¬ 
menced. 

The book is held on its edge, either 
head or tail, with a small piece of papei' 
put close to the head-hand to prevent 
any paste soiling the edge or head¬ 
band, and with the board^ extended, 
the hollow is pulled a little away from 
the back, and the leather is neatly 
tucked in. The leather is next tightly 
brought over the boards and well 
rubbed down, both on the edge and 
inside, with a folding stick, but on no 
account must the outside be rubbed, 
or the grain will be taken away. The 
fure-ed^ is treated in like manner, ly 
tucking the comers in for strength. 
The h^-band is set by tying a piece 
of thread round the book, between 
the back and the boards, in the elots 
cut out from the comers of the boards; 
this thread must be tied in a knot. 
The book being held in the left hand, 
resting on its end, the leather is drawn 
with a pointed folding-stick, as it 
were, towards the fore-edge, and flat¬ 
tened on the top of the head-band. 
When this is done properly, it should 
be exactly even with the boards, and 
yet cover the head-band, leaving that 
p^ of the head-band at right angles 
^th the edge exposed. A Uttle prac¬ 
tice will indicate what amount of 
leather is to be left outfromthe turning 
in, BO that the head-band can be neatly 
covered. The perfection in ooveris^ 
a book depends upon the leather beiag 
worked sWp round the boards, but 
with the groin almost untouched. 

Paste should be always used for all 
kinds of leather; but leather with 
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an artificial grain should be glued, 
the turning in being pasted. The glue 
gives more body to the leather, and 
thus preserves the grain. White 
morocco should be covered with paste 
made without alum, which turns it 
yellow. If the leather is washed with 
lemon-juice, instead of vinegar, when 
finishing, the colour will be much im¬ 
proved. 

Rwsia leather is pared in the same 
way as morocco. It should be damped 
and rolled with a rolling-pin before 
covering. 

Calff either coloured or white, need 
bo pa^ only round the head-band ; it 
should be covered with paste, and the 
book washed, when covered, with a 
clean damp sponge. In putting 2 books 
together, when of calf of 2 different 
colours, a piece of paper should be 
placed between, as most colours stain 
each other, especially green. Care 
should be taken to hnger calf as little 
as poraible; whilst wet, touching it 
with iron tmls, such as knives and 
band nippers, will cause a black stain. 
Morocco will bear much handling. 

Vellum or Parchmerd .—The boards 
should be covered with white p^per, to 
avoid any darkness of the board show¬ 
ing through. The vellum or paroh-^ 
ment shoiUd be pared at head and tail, 
and the whole well pasted and allowed 
to stand for a short time, so that it be 
well soaked and soft. The book^hould 
then be covered, but the vellhm must 
not onany account be stretched much, 
or when dry it will draw the boards 
up to a remarkable extent. If the 
brok be pressed, the vellum will adhere 
batter. Old binders took great pains 
in covering their white vellum bwks. 
The vellum was lined carefully with 
white paper and dried before covering : 
this in some d^pnee hindered the 
shrinking in drying, and enabled the 
woikman to give the boards a thin and 
^even coat of glue, which was allowed 
to diy before putting on the covering. 

Moan is covered with glue and turned 
.^\with paste. Head and tail only 
heed be pared round the head-band. 
(Roth is covered 1^ glueing the oerver 


all over and turning in at once: glueing 
one cover at a time, and finishing the 
covering of each book before touching 
the next. 

Velvet should be covered with clean 
glue not too thick ; first glue the back 
of the book and let that set before the 
sides are put down. The sides of the 
book should next be glued, and the 
velvet laid down, turned in with glue. 
The comers should be very carefully 
cut or they will not meet, or cover 
properly when dry. When the whole 
is dry, the pile may be raised, should 
it be finger mark^, by holding the 
book over steam, and, if necessary, by 
using a brujah carefully. 

SUk find Satin should l)e lined first 
with a piece of thin paper cut to the 
size of the book, glued with tlun clean 
glue, rubbed down well, and allowed 
to get dry, before covering the book. 
When dry, cover it as with velvet. 

Half bdund Work.— The book 
has its back, a part of the sides, and the 
corners covered with leather. The 
sides are, after the leather is perfectly 
dry, covered either with clo^ or paper 
according to fancy, turned over the 
boards as with leather. The book is 
, then pasted down. Before the paper 
is put on the sides, all unevenness of 
the leather is pared away. This style 
has come very much into reputation 
lately on account of its economy ; th& 
amount of leather required is less, and 
the work is as strung and serviceable 
as in a whole-bound book. It will Ito 
bettor if the back be finished before 
the comers are put on, as there is 
great likelihood that the comers may 
get damaged to some extent during 
the process of finishing. The outside 
paper may either match the colour of 
the leather, or be the same as the edge' 
or end-papers. 

Paatm^ Down.— This U to cover 
up the inside board by pasting down 
the end-papers to the boards. 

The white or waste kaf/that baa 
till this process protected the end- 
mpera, is now taken away or tom out. 
Ilie joint of the board must be cleaned 
of any paste or glue that may have 
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accumulated there, by passing the 
point of a sharp kmfe along it so that 
when the end is pasted down, the 
joint will be quite straight and per¬ 
fectly square. 

Morocco hooha should be filled in 
with a smooth board or thick paper, 
the exact substance of the leather. 
This thickness must be carefully 
chosen, and one edge be cut off 
straight, and stuck on the inside of 
the board very slightly, in fact only 
touching it in the centre with a little 
glue or pute, just sufficient to hold it 
temporarily. It must be flush with 
the back-edge of the board. When 
dry, the paper or lx)ard is marked 
with a compass about in. round, and 
both paper and leather are cut 
through at the same cut with a sharp 
knife. The overplus hoard will fall 
off, and the outside of the leather may 
be easily detached by lifting it up 
with a knife. The paper or board, 
which will now fit in exactly, should 
be glued and well rubbed down with 
f folding-stiok, or it may bo put into 
the standing press if the grain of the 
morocco is to be polish^, but not 
otherwise. 

tToints.—Morocco books only have 
morocco joints, thus made. Morocco of 
the same colour is cut into strips the 
same length as the book, and about 
in. in bre«ith for 8vo ; aline is drawn 
or marked down each strip about ^ in. 
from its edge, with a pencil or folder, 
as a guide. The leather is pared from 
the mark to a thin edge on tbe^-in. 
side, and the other side is pared as thin 
as the leather turned in round the 
board, so that there will be 2 distinct 
thicknesses on each piece; ihe larger 
half going on the board to correspond 
with .the leather round the 3 sides, and 
the smaller and thinly pared half going 
in the joint and edge on to the book. 
Ihe end-papers, only held on with a 
little paste, are out from the 

book, the leather, well pasted is put on 
the board, so that the place where the 
division is made in the leather by par¬ 
ing will come exactly to the e^ of 
the bouitl ^ the thin part should then i 


be weU rubbed down in the joint, and 
the small thin feather edge allowed to 
go on the book. 

Great care must be taken to mb the 
whole down well, that it may adhere 
properly; the grain need not 
heeded. With regard to the overplus 
at the head and toil, there are two 
ways of disposing of it; first by cut¬ 
ting both leathers slanting through at 
once, and making the two meet; or, 
secondly, by cutting the cover away 
in a slant and doing the same to the 
joint, so that the 2 slant cuts cover 
each other exactly. This requires 
very nice paring, or it will be seen in 
the finishing. The book should be 
left till quite diy, which will take 
some 6-6 hours. The bofurds are 
then filled in by the same method, 
and the end-papers are fastened in again 
properly 

Cloth Joints .—If the cloth has been 
stuck in when the ends were made, 
after cleaning all unevenness from the 
joints, the boards are filled in as above, 
and the cloth joint is stuck down with 
thin glue, and rubbed down well. 
The marble paper may now be put on 
the board by cutting it to a siee, a 
little laiger than the filling in of the 
board, so that it may be wdl covered. 
When cloth joints are put in, the 
board paper is genera]^ brought 
up almost close to the joint; but with 
morocco joints, the space left all round 
must be even. 

Cttlff Russia, etc .—After having 
clean^ the joint, the leather is 
marked all round a trifle Luger than 
the size intended for the end-papers 
to cover. Then with a knife, the 
leather is out through in a alan ting 
direoticMi ty holding ue knife slanting. 
The boards should be thrown back to 
protect the leather, and the book 
placed on a board of proper size, so 
that both book and uoard may be 
moved together, when turning round. 
When the leather is out, a peoe 
paper should be pasted on tlw boarC 
to fill up the thiozness of the leather, 
and to ourre or swing the board back; 
the boards otherwise are sure to curve 
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the contrary way, eapeoially with calf. 
When this lining is dry, the end* 
papers may be pasted down. 

There are 2 methods of doing this. 
In the most exact, the paper is pasted 
all over, especially in the joint, and 
the paper b^ng held in the left hand, 
is well rubbed down, more particularly 
in the joint. The paper is marked all 
round (head, fore-edge, and tail) with a 
pair of compasses to the width required 
for finishing inside the board. With 
a very sharp knife, the paper is to be 
cut through to the depth of the paper 
only, by laying the straight-edge on- 
the marks mt^e by the compasses. 
This has the advantage of procuring 
an exact mai^n round the board; but 
it must be done quickly, or the paper 
will stick to the leather round the 
board from the paste getting dry, the 
leather absorbing the watery particles 
in the paste. I^e other way is to lay 
the paper back, and down on the 
board, and then to mark it. A tin is 
then placed between the book and 
paper, and the paper is cut to the 
marks made. The p ape r is then 
Mted down as above. viGien pasted 
down, the book should be left stand¬ 
ing on its end, with boards left open 
until thorougUy dry, which will be 
about 6 hours. A tin should be kept 
eq)eoialIy for cutting on, and the 
Imiie must be as sh^ as possible. 
This latter method is nsed for all half 
bindings; 

—Hand-finishing 
10 really an art. The finisher should be 
able to draw, or at least have some 
knowledge of composition, and also 
know something a^ut the harmony 
ot ooloun. Tast^has no small influ¬ 
ence. It is better to finish books 
plainly, nithsr tlnn {Hit on more gold 
than is neoessaiy. Let the tools be 
always in kee{^ with the book, both 
in sue and duster. Lazge ones 
sb^Mild be used only on a large book, 
and those of less size for smaller 
works. A book on Natural History 
sboQld have a bird, insect, sheU or 
tool indicative of the oontents. 
^jBower should be used on worka on 


Botany, and all other works should be 
treated in the same emblematical 
manner. In lettering, see that the 
letters are of a size proportionate to 
the book—legible but not too bold. 
They should neither be so large as to 
prevent the whole of the title being 
read at one view, nor so small as to 
present a difficulty in ascertaining the 
subject of a book when on the shelf. 
Amongst a large number of books, 
there should be an agreeable variety 
of styles, BO that the effect may be in 
harmony with the colours around, and 
produce aa pleasing a contrast as pos¬ 
sible. 

Toolsand Materials. —These embrace 
rolls, fillets, pallets, centre and comer 
tools of every possible class and charac¬ 
ter ; type of various sizes for lettering 
books or labels. The type may be 
either of brass or printers’ metal; if 
the latter, care m^st be taken that it 
be not left at the fire too long, or it 
will melt. Type-holders are made to 
fit the respective sizes, but one or two 
with a spring side, adjusted by screw, 
will be found convenient for any t 3 qQe. 
In England it is the custom to letter 
books with hand letters, each letter 
being separate and fixed in a handle. 
Doubtless these will in time be hud 
aside, and the type and type-case will 
be adopted. 

Of polishing-irons 2 are necessaiy— 
one for the sides and one for the 
backs. Often a third is kept for 
polishing the board end-papers when 
pasted down. 

The gold-rag, to wipe off the surplus 
gold from the back or side of a bwk, 
should have a little oil well wwked 
into it, so that the gold may adhere 
to and remain in it. This rag whan 
frill of gold will be of a dirty yellow, 
and may then be melted down by a 
gold-refiner, and the waste gold re¬ 
covered. 

Rubber, out up very small—the 
smaller the better—ond steeped in tur¬ 
pentine so as to make it as s^ as pos¬ 
sible, is used for clearing awayany gold 
not taken off ly the gold-ng. This 
Should a^\>e malted ^wnwhou ioH. 
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Sponges are wanted—large ones for 
paste-washing, smaller for glairing and 
sizing. 

Glaire may be purchased already 
prepared, or it may be made from 
white of egg very carefully beaten up 
to a froth with a whisk. In breaking 
the egg, care tnust be taken not to let 
any of the yolk get amongst the white. 

A little vinegar should mixed with 
the white tefore beating up, and a 
drop of ammonia, or a grain or two 
of common table salt, or a small piece 
of camphor, will in some measure 
prevent it from turning putrid, as it 
18 liable to do. Some workmen keep 
a stock of “good old gLiire,’'as they 
term it, by them, fancying that it 
produces better work ; but this is a 
mistaken notion. When well beaten, 
allow the glaire to stand foi' some 
hours, and then pour the clear liquid 
into a bottle for use. 

Cotton wool is used for taking the 
gold leaf up and pressing it firmly on 
the leather. 

Varnish should be used only on that 
part where glaire has been applied and 
has aiterwa^B been polished, the ob¬ 
ject being to restore brilliancy^ and 
preserve the leath^ from the ravages 
of insects attracted hy the glaire. 
These pests do great damage to the 
covers of books prepared with glaire, 
taking away the surface of the leather 
and spoiling the appea^nce. Vamish 
may m purchased at all prices; use 
only the best, and be veiy sparing 
with it, 

A small pair of spring dividers, some 
l£urd, sweet oil, and a finishing stove, 
are also required. Before gas was 
introduced, use was made of the now 
almost extinct charcoal fire. A book¬ 
binders* gas stove can now be purchased 
at prices va:Qf'mg with the size, which 
can be used to warm glue, make paste, 
and heat tools for finishing, besides a 
hundred other piirposes. Where coat 
is an objeot, or wh^ gas is not ob> 
tainable, oharoaal may still be used, j 
Any old tin may be utilised: make a 
number of lai;^ holes through the 
ttdea j fill it with some live charcoal, ^ 


and place a perforated tin plate on 
the top. It will keep alight for hours, 
and impart quite enough heat for any 
purpose required. This primitive 
stove, however, must be placed on a 
stand or on a piece of thick iron, lest 
it become dangerous. 

Styks .—Finishing is divided into 2 
classes—“ blind," “ antique," or as it 
is sometimes called, monastic" ; and 
“gold-finished." 

The term antique is mostly known 
in the trade; and when morocco 
antique or calf antique is mentioned, 
it means that the wlmle of the finish¬ 
ing is to be done in blind tooling. 
Not only this, but that the boards 
should be veiy thick and bevelled, 
and the edg^ either dull gilt or red, 
or gilt over red. This clf^ of work 
is used extensively for religious books. 
A gold line introduced and intermixed 
with blind work gives a great relief to 
any class of antique work. 

It is not necessaiy that a special set 
of tools be kept for antique work, 
although some would look quite out 
of keeping if worked in gold. As a 
general rule, antique tools are bold 
and solid, such as Venetian tools, 
whilst those for gold work are cut 
finer and are well shaded. The 
greater number work equally well in 
gold and in blind ; but when a spedal 
style has to be followed, the various 
tools and their adaptation to that style 
must be studied. 

The general colour of blind work is 
dwk Irown, and the proper way of 
working these antique tools is to take 
them warm and work them on the 
damp leather a number of times, thus 
singeing the surface only, until it has' 
assumed its proper degree of oolour. 
Antique work as a decoration, requires 
quite as much dexterity and. ewe as 
gold work. Eveiy line must be 
straight, the tools worked properly on 
the leathw, both in oolour and d^h ; 
and as the tools have to be worked 
j many times on the same spot, it re- 
quiras a veiy steady hand and great 
. care not to double them. Some con¬ 
sider blind work as preparatoiy to 
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gold work, and that it gives experience 
in the method of handJing and work* 
ing the various tools ; and the d^ee 
of heat required for different leathers 
without burning them through. The 
leathers on which this work is mostly 
executed are morocco and calf. 

In finishing the back of a book, it 
must always be held tightly in a small 
hand press, termed a finishing 
pr^.” This is of the same kind os a 
laying press, only much smaller, and 
is screwed up hand. When iu the 
press, mark the head and tail as a 
guide for the pallets by running a 
folding-stick along the e(%e of a piece 
of parchment or pasteboard held by 
the fingers and thumb of the left hand 
against the sides of the volume across 
the back at the proper place. When 
several books of the same character 
and size are to range tc^ther, the 
backs are compassed up so that the 
head and tail lines may run continu¬ 
ous when finished. In using the 
, pallet, hold it firmly in the right hand, 
and let the working motion proceed 
from the wrist only, as if it were a 
pivot. It will be found rather 
difficult at first to work the pallets 
straight over the back and even to the 
sides of the bands, but after a little 
practice it will bMome ea^ to ac¬ 
complish. 

Morocco fieaeible worh, as a rule, has 
blind lines, a broad and a narrow one, 
worked close to the bands. Damp the 
back with a sponge and clean water, 
and work it evenly into the leather 
with a bard clean brush. Take a 
pallet of the size suitable to the book, 
warm it over the stove, and work it 
finnly over the back. As the leather 
dries, moke the pallet hotter; this 
will ganeraJly be found sufficient to 
I»oduce the required dark lines. 
Sometimes it be necessary to 
damp the diffierrat places 2 or 3 times 
in order to get the proper colour in 
the blind tooling. 

The palletswiU have a tendemy to 
stick to the leather and possibly bum 
it. To obviate this, take Ik oz. white 
wax, and 1 oz. deer fat or lard, place 


them in a pipkin over a fire or in a 
warm place, so that they may lie well 
mixed together ; when mixed, allow 
to cool. Rub some of this mixture 
upon the rough or fleshy side of a 
piece of waste morocco, aud when 
workmg any tools in blind, rub them 
occasionally over the prepared suriace. 
This mixture will be found of great 
service in getting the tools to slip or 
come away from the leather in work¬ 
ing. Lard alone is sometimes used, 
but this mixture will be found of 
greater service to any finisher, and the 
advantage of adding the wax will be 
apparent, 

The lines impressed on the back 
must now have their gloss given to 
them. This is done by ” giggering ” 
the pallets over them. Make the 
pallet rather hot, rub it over the 
greased piece of leather, and work it 
backwards and forwards in the im- 
i pression previously made. Great care 
I must be taken that the pallet be kept 
steadily in the impressions already 
made, or they will bo doubled. The 
back is now ready for lettering, as 
described farther on. 

To bliTid tool the side of a ftook it 
must be marked with a folder and 
straight-edge, according to the pattern 
to be product; and as a guide for the 
rolls and fillets to be used. These 
lines form the ground plan for any 
design that lias to be worked. Damp 
the whole of the side with a sponge, 
and brush it as before directed ; then 
work the fillets along the lines marked. 
Run them over the same line 2 or 8 
times. When diy, make tiie fillet 
immovable driving a wooden wedge 
between the roll and fork, and gi^er 
it backwards and forwards to pro^oe 
the gloss. If tools are to be worked, 
make them slightly warm, and, as the 
leatiier dries, make the tool hotter 
Mid hotter. This must be repeated 
as often as necessary until the aeored 
depth of colour ana gloss ia ibtained. 
In usii^ a roll that has a rtuining or 
continuous pattern, a mark shouM be 
made upon the side with a file, at the 
exact point that first comes in contact 
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with the leather, so that the same being taken that the size and glaire be 
deeign may always come in the same laid on as evenly as mssible. 
place in the repeated workings. It is All this, althou^ apparently so 
^possible for a roll to be cut so simple, must be well kept in mind, 
exactly that it may be worked from because the great difficulty is in not 
any point in the circumference with* knowing the^ proper medium for the 
out doubling it. Blind work is done various leathers, and one book may be 
in the same way whether in using a prepared too much, while anothermay 
small tool or al^eroU. The leather have a deficiency. As a consequence 
mustbedampedandrepeatedly worked one book will be spoiled by the prepa* 
until the depth of colour is obtained, ration cracking, and the gold will not 
It is then allowed to dry, and re* adhere to the other. By followup 
worked to produce the gloss, llie the directions here given the gold will 
beauty of blind work consists in mak- adhere without much trouble, beyond 
ing the whole of the finiabing of one the practice necessary in becoming 
uniform colour, and in avoi^ng the accustomed to an accurate use of the 
fault of having any portion of the various tools. 

work of lighter tint thw the rest. Suppose that a half*mo70cco book is 

Qold Worh. —This is far more com* to be neatly finished and lettered, 
plicated tbAn blind or antique work, Take a broad and narrow pallet of a 
so that it is better to practise upon suitable and propw size, work it against 
some spare pieces of roan, calf, and the bands in blind as a guide iar 
morocco, before attempting to finish a finishing in gold. As the impression 
book. Gold work is not more difficult need but very slight, warm the 
tbun blind tooling, it is only more pallet on the gas stove but very little, 
complicated. The different kinds of Choose some suitable tool, as a centre- 
leather require such different d^rees piece to go between the bwds. Work 
of heat, that what would fail to make this also lightly on the back exactly 
the g<(fid adhere upon one leather, in the centre of each panel as truly as 
would bum through another. The possible and perfectiy straight. A 
various colours require different degrees line made previously with a folding* 
of heat; as a rule, light fancy colours stick along the centre of the back wUl 
need less than dark. ^p^tly assist in the working of a tool 

The by which the ^Id is m its proper position. Wash the back 

made to adhere to the leather is used with vin^m*, and brush it well with a 
in 2 ways—wet and dry. The wet is hard brush to disperse the moisture 
used for leather, the dry for velvet, and drive it equally into the leather; 
satin, silk and paper. some use paste-water for this purpose 

The wet memum is again divided instead of vin^ar. Paste-water has 
into 2 olasaes, one for non-porous and a tendency to turn gre^ in the course 
another for porous leather. Morocco of time: this is avoided by using 
is the principal of the non-porous vinegar, which also imparts fresh- 
leathers, with roan and all other imita* ness to the morocco, and keen it 
tion morocco. The porous varieties con- moist a longer time, very desirable in 
sist of calf of all kinds, russia and finishing, 

sheep. The impressioDs made by tlie broad 

Thenon-porous leathers need on]^ be and narrow pallet and ^e centre tool 
washed with thin paste water or vin- are pencilled in with glaire ; when 
egarand ^^airedonoe ; but if the glaire dry, pencil in another coat; allowthu 
bethinorweakitwillbeneoeesazy to a(^ to then rub J^em veiy 
give them a second coat of glaire. anghily ^th a piece of oiled cotton 
The porous varieties must be pasta- wool. TUce a leaf of gold from the 
washed carefully, si^ aU over very book and spread it out evenlv on ^ 
evenly, and ghdwonoe or twice; care i gold cushion; out U ee neaz^ to the 
1 * 
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rariouB shapes and sizes of the tools as 
po^ble. Take one of the pieces of 
gold upon a large pad of cotton wool, 
greased slightly by drawing it over 
the head. (There is always a sudicient 
amount of natural grease in the hair 
to cause the gold to adhere to cotton 
drawn over it.) Lay the gold gently 
but firmly on the impressed leather. 
See that the whole of the impression 
be covered, and that the gold be not 
broken. Should it be necessary to put 
on another piece of gold leaf, gently 
breathing on the first will m^e the 
second adhere. 

When all the impressions are covered 
with gold leaf, take one of the tools 
heated to such a d^ee that when a 
drop of water is applied it does not 
hiss, but dries instantly; work it 
exactly in the blind impressions. Rc'* 
peat this to the whole of the impres¬ 
sions, and wipe the overplus of gold 
off with the gold-rag. The impressions 
are now supposed to be worked pro¬ 
perly m gold but if there are any parts 
where the gold does not adhere, they 
must be re-glaired and worked in 
again. A saucer should be placed near 
at hand with a piece of rag or a sponge 
and water in it, to reduce any t^l to 
its proper heat before using. If the 
tool be used too hot, the gold impres¬ 
sion wUl be dull—^if too cold, the gold 
will not adhere. To use all tools of 
the exact d^p*ee of heat required is 
one of the experiences of the skilled 
workman. 

The back is now ready for the title. 
Set up the words in a type-case, with 
type sufficiently large and suitable to 
the bo<^. The chief word of the title 
should be in somewhat larger size than 
the rest, the other diminishing, so that 
a pleasant arrangement of form be 
attained. In order to adjust the length 
of the words/it may be necessary to 
“space” some of them—that is to 
put between each letter a smkll piece 
of metal caUed a “space,** Square 
the type, or make the of the letters 

perfectly le^el by pressing the face of 
them egainst a mit surfiaoe before 
tightening the screw. They must be 
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exactly level one with another, or in 
the working some of them will be 
invisible. Screw the type-case up, 
warm it over the finishing stove, and 
work the letters carefully in blind as a 
^de. Damp the whole of the letter- 
ing space with vinegar. When dry 
pencil the impressions in twice with 
glaire. Lay the gold on and work them 
in gold. 

But with lead type and a spring type- 
j case (more suitable for amateurs on 
account of its relative cheapness, and 
the case fitting itself to the different 
sizes of the type) the latter must be 
warmed before the type is put in. 
The heat of the case will impart suffi¬ 
cient heat for the type to ^ worked 
properly. If the case and type be put 
on the stove, the type will probably be 
melted if not watched very narrowly. 
Hand letters are letters fixed in handles 
and each used a single tool. The 
letters are arranged in alphabetical 
order round the finishing stove, and as 
each letter is wanted it is taken from 
the order, worked, and replaced. They 
are still veiy much usetl in England, 
but where several books are to have the 
same lettering, brass type is very much 
better. It does its work more uni¬ 
formly than hand letters, however skil¬ 
fully used. 

\^en this simple fijiishing can be 
executed properly and with ease, a 
more difficult style may be attempted, 
such as a “ full gilt back. '* is 

done in 2 ways, a “run up** back and 
a “ mitred ” back. As a general rule, 
morocco is mitred. Place the book on 
its side, lift up the millboard and make 
a mark at he^ and tail on the back, 
a little away from the hinge of the 
back. Then with a folder and straight, 
edge mark the whole length of the 
hack ; this is to be doni; onbot^sidei. 
Make another line the Whole length 
down the exact centre qf ,&6 bai^. 
With a pair cd diyidei^ take the 
measurement of the spsl^ between 
the bands, and mark fdse at bead 
and tail far the panels from the top 
and bottom b^d; with a folder and 
strip oif parehment make a line aorou 
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the back, head and tail, at the mark 
made by the dividers. 

Work a thin broad and narrow 
pallet alongside the bands in bb'nd. 
Prepare the whole of the back with 
vinegar and glaire, but lay the glaire on 
with a sponge. When dry, lay the 
gold on, covering the whole of the back 
with it, and mending any breaks. For 
mitreing, take a pallet that has 
the ends cut atan angle of 45'^, so that 
the join at that angle may be perfect. 
Work this on the side at the mark 
made up the back, and up to the lino 
made in blind across the back. Itepeat 
this to each panel. The 2-line pallet 
must be worked across the back and up 
to the lines made in gold, the cutting 
of the pallet at the angle will allow of 
the union or mitre, so that each panel 
is independent of the other. There 
will be spaces left at head and tail, 
which may be filled up with any fency 
pallal or repetition of tools. The 
corners should be in keepiug with the 
centre, and large enough to fit the 
panel. Work these from the sides of 
the square made, or from the centre 
of the panel, as will be found most 
oonvenient according to the thickness 
of the book and style of finishing, and 
then fill in any small stops, ‘^en 
the whole is done, rub the gold off 
with the gold rag, and use the rubber 
if necessary. The title is put on in 
the manner before described. 

It is not always necessary that the 
finishing be done in blind first. One 
aooustomed to finishing finds that a few 
lines marked previously with a folding- 
stick are all that is required. When 
working the title, a thread of silk 
drawn tightly across the gold produces 
a sufiBcient Ime, and is the only guide 

To finish a aide, make a with 
the fdder and str^ht-edge as a guide 
for rolls or fillets, Prepare the leather, 
as before described, where the orna¬ 
mentation is to come ; but if the pattern 
is elaborate, it must be wmked first in 
blind. As a greater focility, take a 
pieoe otjMper of good quality and well 
ausad. Draw the pattern on the paper, 


and if any tools are to be used, hold 
them over the gas flame; this will 
smoke them so that they may be 
worked on the paper in black. When 
the pattern is complete in every detail, 
tip 4 comers of the paper with a 
little paste, then work the pattern 
through the paper on to the leather, 
using the various sized gouges as the 
scrolls require, and a single line flllet 
where there are lines. Work thus the 
complete pattern in blind. This being 
done completely, take the paper off 
from the 4 comers, place it on the 
other side, and work it in the same 
way. Prepare the leather with vin^aTi 
and pencil the pattern out with glaire. 
If the whole side be glaired with a 
sponge, it will leave a glos^ appear¬ 
ance that is very undesirable. The 
whole side is now laid on with gold, 
and the pattern is worked again with 
the warm tools, in the previous or 
blind impressions. 

The inside of a book is generally 
finishedbefore theoutside. T^shouH 
be done as neatly as possible, carefully, 
mitreing the comers when any lines 
are used. Most frequently a roll is 
employed, thus saving a great deal of 
time. A style was introduced in 
France called ‘Moubld," the inside of 
the board being covered with a coloured 
morocco different foom the outside, in¬ 
stead of having board papers. This 
inside leather was very elaborately 
finished; generally with a “ dentelle^’ 
border, w^e the outside had only a 
line or two in blind. It is a style 
which, although very good in itself, 
has quite died out with us, so many 
prefer to see the finishing to having it 
covered up when the bo^ is shut. 

The ed^ ci the boards and the 
head-bands must be finished either in 
^Id or blind, according to fancy, and 
m keeping with the rest of the embel* 
Ikbment. A fine line worked on the 
centre of the edge of the board by 
means of a fillet looks better, and of 
oourse requires more pains than simp^ 
running a roller over it. If it k to 
be in gold, simply glairing the edge is 
suffideut. Lay o& the g^, and wost 
9U 
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the fillet carefully. Place the book 
on its ends in the finishing press to 
keep it steady, or it will shake and 
throw the fillet off. If a roll is used, 
take the gold up on the roll, grease it 
first a little, by rubbing the gold>rag 
orer the edge to make the gold adhere. 
Then run the roll along the edge of the 
boards; the kind generally used for 
this purpose is oall^ a “ ^ roll ”— 
that is, having a series of lines running 
at light angles to the edge of the 
roll. 

Imitation morocco is generally used 
for publishers’ bindings, where books 
are in a laige number and small in 
price; and the finishing is all done 
with the blocking press. To finish this 
leather by hand, it is advisable to wash 
it with ^te-water and glaire twice. 

Boan is generally used for circulating 
lil»ary work, and is very seldom 
finished with more than a few lines 
across the back and the title. This 
.leather is prepared with paste*wash 
and glaire, and, when complete, var¬ 
nish^ over the whole surface. 

Inlaid Work.—Inlcud, or m(»aic 
work, is used only in the higher 
branches of bookbinding. Fonnerlv 
books were not inlaid, but painted with 
various oolours. QxoUer used a great 
deal of black, whiteandgreen. Tu^ett 
employed a method of extracting one 
colour from leather and substituting 
wotber by chemical action, thus: 
Take dark chocolate colour, tra(» the 
design thereon, and pick it out or 
it in with suitable chemicals, say 
^ute nitric acid ; this will change the 
chocolate, leaving the design a bright 
red on a ^ooolate ground. 

To lav on the various colours with 
leather la, no doubt, by far the better 
plan, mat has a tendency in time 
to crack, and, if adds are used, they 
will to a certain extent rot or destroy 
the leather ; but if leather is used it 
wni always retain both colour and 
texture. To choose the proper colours 
win harmonise with the.ground, 
gim tone, and produce the proper 
jifibat, requires a certain amount of 
, 9tn4y> ‘ Ittoroooo is generally used, 


but in Vienna calf has given very good 
results. If the pattern to be inlaid 
be veiy small, st^l punches are used, 
the pattern b«ng worked in blind on 
the side of the teok. Take morocco 
of a different colour from the ground 
it is to decorate, pare it down as t h i n 
I as possible, and lay it on a slab of 
I lead. With a steel punch, the exact 
j facsimile of the pattern that is to be 
I inlaid, punch out from the leather 
I the reqijired number of pieces. These 
I are pasted and laid veiy carefully on 
the exact spot made by the blind 
tooling ; press each down well into 
the leather either with a folding-stick 
or the fingers, so that it adheres pro* 
TOrly. A^en dry, the lx)ok is pressed 
between polished plates, so t^t the 
raised pieces, or the pieces that have 
been l£^ on, may be forced well into 
the ground leather. When it has been 
pressed, the whole of the leathw must 
be prepared as for morocco, and fin¬ 
ish^ in gold. The tools in the work¬ 
ing will hide all the edges of the 
various inlaid pieces, provided they 
are laid on exactly. 

If interlacing hands are to be of 
various colours, the bands must be cut 
out. Pare the leather thin, and after 
working the pattern through ths 
paper on to the leather on the side oi 
the book, lay it on the thinly pared 
leather; with a very sharp and 
pointed knife, cut through the paper 
and leather tether on a soft bomrd. 
Or, the design may be worked or 
drawn on a thin bovd, and the vari¬ 
ous bands cut out of the board as 
pattenu. l^y these on the thin 
leather and cut round them. Keep 
the board templates for anv future 
use of the same patterns. The vari- 
ous pieces are pastM, curefuUyadjusted 
in their places, and well rubbed down.’ 
The leather is tbw prepared 
worked off in gold, '* ». 

Another metlx^ is to work tbs 
pattern in blind on the pars 
the morocco thin, and daqip 

place it upon the portion sf tbs 
tero to i n lai d , and pi^ it well 
with the fingers, ep,f^t the design 
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is impresaed into it. Lay the leather 
carefully on some soft board, and cut 
round the lines made visible by the 
pressure with a veiy sharp knife. 
When cut out, paste and lay them 
on the book and prepare as before, and 
finish in gold. Tl^ last method is 
not of much value, though it is some¬ 
times chosen ; for any good work, 
wheire accuracy is required, the plans 
mentioned previously are to be pre¬ 
ferred. 

The Viennese work their calf in the 
same way that the cabinet-makers 
inlay woodwork. With a very sharp 
and thin knife, they cut right through 
two leathers laid one on the other. 
The bottom one is then lifted out and 
replaced by the top one. By this 
method the one fits exactly into the 
t>ther, BO that, if properly done, the 
junctions are so neatly m^e that no 
finishing is required to cover the line 
where the two colours meet. 

Porous.—Oalf, as before dascribed, 
requires more and different preparation 
th^ morocco, on account of its soft 
and absorbing nature. As a founda¬ 
tion or ground-work, paste of different 
degrees of strength is used, according 
to the work required. 

Calf books have generally a morocco 
lettering piece of a different colour 
from the calf on the back for the 
title. This is, however, optional. 
Leather lettering pieces have a great 
tendency to peel off, especially if the 
book be expowd to a hot atmosphere, 
or if the paste has been badly made, 
BO that it is perhaps better if the calf 
itself be lettered. There is no doubt 
ihAt a better effect is produced in a 
bodkoase when a good assortment of 
oolonred lettering pieces is placed on 
the variously coloured backs, and the 
titles can be more easily read than if 
thw w^ upon light or sprinkled 
calf ; but where wear and tear have 
to be studied, as in public libraries, a 
volume should not have any lettering 
pieces. Ail such books should be 
lettered on their natural ground. 

For lettering pieoes, t^e morocco 
of any oolour, aoQ(»ding to fanqy, and 


having wetted it to facilitate the 
work, pare it down thin and evenly. 
Cut it to size of the space it is intended 
to fit, pare the edges all round, paste 
it, put it on the place, and rub well 
down. Should the book require two 
pieces—or one for the title, and one 
for the volume or contents — it is 
better to vary the colours. Do not 
allow the leather to come over on to 
tbe joint, or by the frequent opening 
of the boards the edge will become 
loose. A very good plan as a substi¬ 
tute for lettering pieces is to colour 
the calf dark brown or black, thus 
saving the leather at tbe expense of a 
little more time. When the lettering 
pieces are dry, mark the back, head 
and tail for the pallets or other tools 
with a folding-stick. Brush paste all 
over the ba^. With the hmidle of 
an old tooth-brush, rub the paste 
into the back. Before it has time to 
dry, take the overplus off with a rather 
ba^ sponge, dipped in thin paste- 
water. The reason why paste of full 
strength must be used for the hack, 
and only paste-water for the sides, is, 
that through the stretching of the 
leather over the back in oovering, the 
pores are more open, and consequently 
require more filling up to make a firm 
ground. Much depends upon the 
ground-work being properly applied. 

Finishing, above all other depart¬ 
ments, demands perfect cleanliness. A 
book may have the most graceful 
designs, tie tools be worked perfectly 
and clearly, but be spoiled by having a 
dirty appearance. See thateveiythmg 
is clean—paste-water, size, glaire, 
sponges, and brushes. Do not lay any 
gold on until the preparation is per^ 
fectly dry, or the gold will adhere and 
cause a d^y yellow stain where wiped 
off. 

Should the oalf book be intended tb 
^ye only a pallet aloirndda the bands, 
it is only neoeasaiy where the pasta- 
wash is quite dry to glaire that portion 
which is to Be gilt: this is usually 

done with a camel-hairbrush, by laying 

on 2 coats. When diy, out the geld 
into strips and take one up on the 
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pallet and work it on the calf. This is 
what is termed ‘ ‘ half calf neat. The 
band on each side is gilt, leaving the 
rest of the leather in its natural 
state. Some binders polish their backs 
instead of leaving them dead or dull. 

Pull g^t back.—(a) “iJwn-tAp." 
Make a mark up the back on both sides 
a little away from the joint withafolder 
and straight-edge. Put on lettering 
piece. When dry, paste and paste-wash 
the back. When again dry, take some 
of Young's patent size, melt it in a 
pipkin with a little water and apply it 
with a sponge. Lay this on very 
evenly with a very soft sponge, and be 
particular that it is perfectly clean, so 
that no stains be left. When this size 
is done with, put it on one side for 
future use. This size should not be 
taken of its full strength, and when 
warmed again some more water should 
be added to make up for evaporation. 
When the coat of size has dried apply 
2 coats of glaire. The first must be 
dry before the second is applied, and 
great care should be taken that the 
sponge does not go over the same place 
twice, or the previous preparations wiU 
be disturbed. It is now ready for 
finishing. Cut the gold to proper size; 
rub a little lard over the whole of the 
back with cotton wool. This requires 
great attention. Veiy little must be 
put on light or green calf, as these 
colours are stained very readily. Take 
the gold up on a cotton pad; lay it 
• carefully down on the back ; breathe 
on the gold, and press down again. If 
there be any places where the gold is 
broken, they must be mended. Heat 
a 2*line fillet so that it hisses when 
placed in the cooling pan or the saucer 
with the wet zag in it, and run it the 
whole length of the hack on the line 
made before paste-washing. Do this on 
both sides, and rub the gold off with 
the gold-rag up to the line on the out¬ 
side, Work a 2-line pallet on each side 
of the bands, and tho morocco lettering 
piece last as it requires lees heat. The 
, centre piece of each panel is next 
' ’ , Svaiked, firmly but quickly. The 
^batners are -worked from the centre or 


sides using the right hand comers as a 
guide, and judging the distance by the 
left hand ones. The press must be 
turned when it is reqiured to bring the 
left side to the right hand in working 
the comers. The requisite pallets are 
worked to finish the brok head and tail, 
generally in one operation with the 
2 -lmed pallet. 

Calf-work requires very quick work¬ 
ing. The tools must not be held over 
the various places too loug, or the heat 
will destroy the adherent properties of 
the albumen. With morocco this does 
not signify so much, as the heat is not 
so great. 

(b) Mitred hack" is prepared tho 
same way as for “ run up bwk, ” and the 
mitreingisdone as explained in work¬ 
ing morocco. This is superior work, 
requires more skill, and takes longer^ 
but looks much better. Each pand 
must be an exact facsimile of the rest. 
If the tools do not occupy precisely 
similar places in each panel, the result 
[ will be very unsatisfactory. When 
the backs are finished rub the gold off 
with the gold-rag, and clear off any 
residue with rubb^. Be very careful 
that every particle of the surplus gold 
be cleared off or the doHcate lines of 
the ornaments will be obscure and 
ragged in appearance. 

Tlie book is now ready for lettering. 
Set the type up in the case, and work 
it carefully in a p^ectly straight line 
over the l^k. The whole of the bock 
is polished with the iron, which must 
be perfectly clean and bright. Pre¬ 
pare a board from an old calf binding , 
by applWng some fine emery or char¬ 
coal and lard on the leather side of it* 
Rubbing the iron over this prepared 
surface will give it a bright polish.. 
It must be used over the Wk by . 
holding it lightly and giving It an 
oblong circular motion.. Go over 
every portion of the back wi^ very 
even pressure, so that no nart may 
be m^e more glossy thaowotber. 
The polishing iron should, be used 
rather warmer than the tools : but if 
too hot, the glaire will turn white; 
if too oold, the polish will be dull* 
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The grease upon the leather will be 
quite sufficient to make the polisher 
glide easily over the surface, but the 
operation must be rapidly and evenly 
done. All light and green calf 
requires less heat than any other 
kinds, and will turn black if the iron 
be in the least degree too hot. 

The sides should be always in keep¬ 
ing with the back. Before the sides 
can be finished, the inside of the 
boards must receive attention. With 
a “run up” back, the edge of the 
leather round the end-papers is worked 
in blind or has a roll run round it in 
gold. In any cose it should be paste- 
washed. If for blind, the roll is 
heated and worked round it; if for 
gold, it is glaired twice. The gold, 
cut into strips, is taken up on the roll, 
worked, and the overplus taken ofi' 
with the rag as before directed. Extra 
work, such as mitred, should have 
some lines or other neat design put on. 
Paete-wash the leather, and, when 
dry, glaire twice. When again dry, 
lay on the gold all round, and work 
the single or other fillets, or such 
other trol as may be in keeping with 
the exterior work. When the gold 
has been wiped off, the leather is 
polished with the iron. 

The outside must now be finished. 
If the sides are nut to be polished, 
paste-wash the whole of the side up to 
the edge of the bock carefully, then 
glaire only that portion which is to be 
gilt. In general a 2-line fillet only is 
used round the edge, so that the 
width of the fillet or roll must deter¬ 
mine the width to be glaired. When 
glaired twice and dry, take up the 
gold on the fillet or roll and work it 
evenly and straightly round the edge. 
The corners where the lines meet are 
next stopped hy working a small 
rosette or star on them. Clean off 
any gold that may be on the side, and 
work a small dotted or pin-head roll at 
the edge of the glaire. This will 
cover conceal the edge. 

Extra calf hooki generally have the 
sides polished. Paste-wash the sides 
all over, and size when dry. Hold 


the book, if small, in the left hand ; 
if large, lay it on the press and work 
the sponge over the side in a circular 
direction, so that the size may be laid 
on evenly. Be very careful that it 
does not froth; should it do so 
squeeze the sponge out dry, and fill it 
anew with fresh size. Some workmen 
work the sponge up and down the 
book, but if this ^ not done very 
evenly it produces streaks. Allow to 
dry by leaving the book with boards 
extended. When perfectly dry, glaire 
once. This will be found sufficient, as 
the size gives body to the glaire. 
When sizing and glairing, be sure that 
the book is laid down wi^ the boards 
extended on a level surface; if the 
book be not level, the size or glaire 
will run down to the lowest portion of 
the surface and become unequally dis¬ 
tributed. 

The gold is now laid on the respec¬ 
tive places, either broad or narrow, 
according to the nature of the finishing 
or width of the rolls. As a rule, 
the sides of the better class of naif 
books are only S-lined round the edge 
and mitred in the comers. This is, 
however, quite a matter of taate. 
Some have a border of fency rolls,* but 
never any elaborate pattern as in 
morocco work, To finish the sides, 
place the book in the finishing press 
with the boards extended, so that 
they may rest on the press. This will 
afford greater facility for working the 
fillets, rolls, and tools necessary to 
complete the design on each aide. 
The finishing press being small, it can 
be easily turned round as each edge of 
the border is finished. 

To polish the sides, place the book 
on its side on some smt surface, such 
as a board covered with baize, and kept 
for the purpose. Use the large and 
heavy polishing iron, hot and clean. 
Work the iron quickly and firmly over 
the sides, first from the groove towards 
the fore-edge, and then in a contrary 
direction from the tail to the head by 
turning the volume, The oil or grease 
applied to the cover previous to mying 
on the gold will be sufi9ciexit < to allow 
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the polisher to glide easily over the 
Bur&oe. Polishing has the effect of 
smoothing down the burr formed on 
the leather by the gilding tools, and 
bringing the impressionB up to the 
Burf^e. The iron must be held very 
evenly, bo that ite centre may be the 
worki^ portion. If held sideways, 
the edge of the iron will indent the 
leather. The heat must be sufficient 
to give a polish; but if the iron is too 
hot, it will cause the glaire to turn 
white. A practised finisher can gener> 
ally tell the proper heat on holding 
the iron at some little distance from 
his face. Calf books should be preaaed, 
whether polished or not. 

Prming .—Plates of japanned tin or 
polished horn are proper for this pur- 

C e. Put pressi^ tins between the 
k and t^ millboards, up to the 
joint. Place one of the japanned tins 
on the side level with the groove, turn 
the book and japanned tin over care¬ 
fully together, so that neither shifts ; 
lay another of the japanned tins on the 
top of the book, thus leaving the book 
between 2 tins. Put the book into 
the standing presB, serew down tigMy, 
and leave ror some hours, mien 
pretiled sufficiently, take the book out, 
and if the sides are polished, wnuah 
them. 

Make a little pad of ootton wool, 
saturate the lower portion with 
Tarnish; rub it on a piece of waste 
paper to equalise the varnish, then 
work the pad over the side as quickly 
as possible, in a circular direction. 
Renew the wool with varnish for the 
other side. Enough must be taken on 
the pad to varnish the whole side, os 
the dday of renewing the varnish 
would cause a str^ed surface. 
When the varnish is perfectly dry, the 
book is again pressed. To do this, rub 
the gold rag over the sides to give them 
a little grease, which will prevent the 
, sides from sticking to the polished 
I^tes. Place the book between the 
plates as before, leaving out the press¬ 
ing tins, and put into the standing 
pTSSi. Only little prassure must be 
^^tpn; if tne press is serswed down 


too tightly, the plates will stick to the 
book. The varnish must be of good 
quality, and perfectly dry. Half an 
hour in the press will be found quite 
long enough. Should the plates stick, 
there is no other remedy than washing. 
off the varnish with spirits of wine, 
and the glaire and sise with warm 
water; then carefully repreparing the 
whole surface as before. This is, 
however, an accident which cannot 
happen if due care and judgment be 
exercised, 

Orainii\g .—Graining is now used 
very much on caff books. This may 
be properly considered as a blind 
ornament. It is done by means of 
copper or wooden plates cut out in 
various patterns so as to form small 
squares, scales of fish, or an imitation 
of morocco. Place the volume between 
2 of these plates even up to the groove 
of the ha/^, in ■ the standing press; 
screw it tightly down. The impreB- 
sions should be equal over the whole 
surface. Nothing looks worse than n 
bold impression in one place and a 
slight one in another, so that It is 
important that it be evenly pressed; 
a second application of ^e plates 
is impraoticaDle. Graining has the 
advantage of hiding any fi^er marks 
that may accidentally be on the caff, 
and conceals any imperfectiona in the 
leather. 

The state of the weather must in a 
great measure guide the finisher as to 
the number of volumes to prepare at 
one time. The leather ^ould always 
be a little moist, or rather '‘fresh.'* 
In winter, double the numl>erof bool^ 
may be prepared, and the gold laid on, 
than the dryness of a Bummer’s day 
will admit of. If books are laiH on 
overnight, the tools must be used very 
hot in workmg them the next mani- 
ing, or the gold will not adhere. 
During summer, .flies will eat the 
glaire from various places while the 
book is lying or standidg to dir, 

so that constant vigUaziee must M 
kept to avoid these pieata. 

AussMt Uaiher it prepared in khe 
f same way as calf, hot unKially worked 
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with more blind tools than with gold, 
and the sides are not as a rule polished, 
so that the size and glaare are dispensed 
with, except on those parts where it is 
to be finished in gold ; and those por¬ 
tions need be only paste-washed and 
glaired once without any size. 

Finishing with Dry Prepara¬ 
tion. —Dry preparation is usedforsilk, 
TelTet*paper, orany other material that 
would be stained by the employment 
of the wet process. A numl^r of 
recipes are in use. 

(a) Diysome white of egg by spread¬ 
ing it somewhat thickly over glass 
plates, preserving it from dust. It will 
chip off readily, when diy, if the glass 
has been previously very slightly oiled 
or greased. It must not be exposed to 
a greater heat than 122^ F. (50^ C.), or 
the quality of the albumen will be de¬ 
stroyed. The dried mass is well pow¬ 
dered in a porcelain mortar. 

(b) Take equal portions of mastic, 
sand^, and orabic gums, and grind 
them in a mortar into an impalpable 
powder. 

Put it into it box or bottle, and tie 
3^4 thicknesses of fine muslin over 
tm mouth. By tapping the inverted 
box, or shaking it over the lines or 
letters, the dust will fall through in a 
fine shower. The powder should fall 
only on the part to be gilt. Gut the 
gold into stnps, take it upon the tool, 
and work it rather hot. The overplus 
of the powder must be brushed away 
when l^e finishing is completed. 

Velvet is very seldom finished beyond 
having the title put on, and this should 
be worked in blind first and with mode¬ 
rately large letters, or the pile will 
hide them. 

SUk is finished more easily, and can, 
if oare be taken, have rather elaborate 
work put upon it. In such a case, the 
lines or tools, which must be blinded' 
in first, mav be glaired. For this pur¬ 
pose, the jpaire is put in a saucer or 
plate in tb9 free air for a day or two, 
so that a certain amount of moisture 
may-evaporate ; but it must not be so 
stiff as to prevent the brush going 
fiee^ over stuff. Great oare must 


be taken, or the glame will spread and 
cause a stun. A thin coat of paste- 
water will give silk a body and keep 
the glaire from spreading to a certain 
extent; but the best m^um for silk 
is the dry one, as it is always ready for 
instant use. In using glaire, the gold 
is laid on the eilk, but on no account 
must any oil or lard be rubbed on it 
for the temporary holding of the gold. 
Rub the parts intended for the gold 
with the finger (passed through the 
hair) or with a clean rag lightly oiled, 
and when the tools are re-impressed, 
use a clean piece of flannel to wipe off 
the superfluous gold. 

Blocking has been used lately on silk 
with some success in Germany. The 
blocking pkte is taken out of the press, 
and the gold is laid on it, and then 
replaced in the press. The finishing 
powder is freely distributed over the 
silk aide, which is laid on the bed of 
the press. On puUing the lever over, 
the block descends and imprints the 
design in gold on the silk. This pro¬ 
cess may be applied to velvet, but 
velvet never takes the sharpness of the 
design on account of the ^e, so that 
as a rule it is left in its natural state. 

Vellum.—Several kinds of vellum 
are prepared from calf skins : “ pre¬ 
pared " or “ artists’ ” vellum, with a 
very whiteartificialsurface; **Oxford'* 
vellum, the surf^ of which is left in 
its natural state ; Roman *' vellum, 
which has a darker appearance. PSrch- 
ment is an inferior snimul membrane 
prepared from sheep-skins after the 
manner of vellum, and is very success¬ 
fully imitated by vegetable parchment, 
made by immersing unsieed psiper for 
a few seconds in a bath of dilute oil of 
vitriol. This is used very extensive^ 
in France for wrai^periiig the better 
class of literature, instead of issuing 
them in cloth as is the custom here. 

The method of finishing vellum fa 
altogether different from leather. On 
account of its very hard and oompeot 
nature, it requires no other ground or 
preparation than glaire f<» gold wojk. 

The cover should be washed with a 
soft sponge and clean Water, to 
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off any dirt or finger marks, and to 
make the book look as fresh as possible. 
This washing must be very carefully 
done by going over the surface as few 
times as possible. This caution applies 
particularly to the “ prepared*' vellum, 
as each washing will take off a certain 
amount of the surface. It requires 
some experience to distinguish the 
flesh and leather surfaces of prepared 
vellum, but this experience must be 
acquired, because it is alisolutely 
necessary that the leather side should 
be outward when the book is covered, 
for two reasons : the flesh side is more 
fibrous and adheres better to the boards 
than the leather side, and the leather 
side is less liable to have its s\irface 
disturbed in the process of washing. 

When dry, the parts that are to be 
gilt must be glaired, and as tlie glaire 
will show its presence, or more strictly 
speaking leave rather a dirty mark, 
the tools should be worked in blind, 
and the glaire laid on carefully up to 
their outer edge. When dry, lay the 
gold on and work the tool in. Let 
the tools be only moderately warm ; 
if too hot, they will go through to the 
millboard, leaving their mark as if 
they had been cut out with a knife. 

Aa a rule, no very heavy tooling is 
pat on vellum, as the beauty lies in 
keeping the vellum clean. As the 
tooling, comparatively sp^Aing, is on 
the surfoce, owing to the thinness of 
the skin, it requires a very competent 
and clean workman to produce any¬ 
thing like good work on vellum. 

Vellum is of so greasy a nature 
that, if a title-piece of leather has to 
be put on, it be a matter of great 
difficulty to make it adhere properly, 
unlesssome special precaution be taken. 
The best plan is to scrape the surface, 
where the leather is intended to be 
placed, with the edge of a knife. This 
will produce a rough and fibrous 
ground on which to place the pasted 
leather. This leather, when dry, 
must be prepared with paste-water 
ud glaire, in the same manner as 
mth other books. 

Blofikin^.—The took required for 


blocking are “blocks” or “stamps,” 
composed of very small pieces, or in 
one block cut to the size of the book. 
In any case, the block has to be 
fastened to the movable plate at the 
bottom of the heating box of the 
blocking press. To block the sides of 
a book, glue a stout piece of paper 
upon the movable plate. Then set 
the blocks upon one side of the book 
in exact position, and place that side 
upon the bed of the blocking press, 
leaving the volume hanging down in 
front of the press. The bed is next 
^ed, so that the centre of the board 
is exactly under and in the centre of 
the heating box. When quite true, 
the sides and back gaii^es are fixed by 
screws. Pull the lever so that a 
slight pressure ujwn the plate be 
given ; release the press and take out 
the book and examine if all Incorrect, 
Some of the blocks may require a 
small piece of paper as a pad, so as to 
increase the pressure, others to ^ 
shifted a little. Now glue the back 
of the stamps and replace them. Put 
the whole under the top plate in the 
press, heat the box, and pull the lever 
over ; let tlie book remain for some 
little time to set the glue. Take out 
the book, examine if perfectly square 
and correct, but replace it with a soft 
millboard under the stanips and pull 
down the press. The lever must re¬ 
main over and the blocks be under 
pressure until the glue is hardened. 

Another method is to glue upon the 
plate a piece of thick paper, and mark 
upon it the exact size of the book to 
be blocked. Strike the size from the 
centre, and from that draw any other 
lines that may assist in placing the 
blocks. Arrange the blocks upon the 
plate so as to form the design ; when 
correct glue the blocks on their banka, ■■ 
and replace them on the plate; When 
the glue adheres a little, turn the, 
plate over and put it into the press.' 
Apply heat to the box ; pi^fthe lever 
over j and when the glue Is set, regu¬ 
late the bed and gauges. 

When the press is properly heated, 
throw back the lever t take out the 
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miUboard from under the stamp, and 
regulate the de^e of pressure re> 
quired hy the side screw under the 
bed. Place upon the bed the side 
to be stamped, hold it firmly against 
the guides Mdth the left hwd, and 
with the right draw the lever quickly 
to the front. This straightens the 
toggles and forces down the heating 
box, causing a sharp impression of the 
stamp upon the leather or other 
material. Throw or let the lever go 
back sharply and take out the booL 
If the block be of such a design that 
it must not be inverted, the whole of 
the covers must be blocked on one 
side first, ajid the block turned round 
for the other side, or the design will 
be upside down. 

Work for blocking in gold does not 
require so much bc^y or preparation 
as if it were gilt by hand, Morocco 
can be worked by merely washing the 
whole surface with o Uttlc urine or 
weak ammonia | but it is safer to use 
a coat of glairc s>nd water, mixed in 
proportions of 1 to 3. The heat 
should be moderate and the working 
slow. 

Calf should have a coat of milk and 
water or thin paste*water as a ground, 
and when dry another of glaire, both 
laid on evenJy; but if only portions 
are to be gilt, such as a centre-piece, 
and the rest dead, the centre-piece or 
other design should be pen(^ed in 
with great care. The design is first 
slightly blocked in blind as a guide for 
the glairing. The edge of the glaire 
^ways leaves a dark stain. The heat 
required for calf is greater than for 
morocco, and the working must be 
done more quickly, 

Cloth requires no preparation what¬ 
ever ; the glue beneath and the 
coloured matter in the cloth give 
quite enough adhesiveness, when the 
hot plate comes down, for the gold to 
adhere. 

Calf Oolourm^. ~ Although 
coloured calf-skins may be bought al¬ 
most as cheaply as ** smooth " c^ (un- 
coloured ones), yet there are many 
places where ooloured calf cannot be pro¬ 


cured. Skins maybe purchased already 
sprinkled or marbled at most leather 
shops. This plan of sprinkling and 
marbling the whole skin is good 
enough for cheap or half-bound work, 
but for extra work it is far bett«- to 
sprinkle, marble, or otherwise colour 
the leather when on the book. Hand¬ 
colouring is coming again into use, 
and by degrees getti^ known through¬ 
out the trade. 

When an acid is used on leather, it 
is essential to wash as much as possible 
of it out with water immediately after 
it has done its work, or in a few 
months the surface of the leather will 
be found to be eaten away and 
destroyed. It is a fault of some 
binders, that if they use a chemical 
on leather or paper, they are not 
satisfied to have weak acid, allow it 
to do its work slowly, and, when the 
proper moment has arrived, stop its 
Wther action. They frequently use 
the acids as strong as possible, and 
neglect to wash out the residue. The 
consequence is, the leather or paper 
rots. To avoid this, the recipes given 
below are selected for their harness 
character. 

Black .—Iron sulphate (copperas) is 
the chief ingredient in colouring calf 
black. Used ly itself, it gives a 
greyish tint, but if a coat of salts of 
tartar or other alkali be previously 
used it strikes immediately a ridi 
purple black. It can be purchased at 
Id. per lb. 

(a) Into 1 qt. boiling water, throw 
I lb, iron sulphate; let it reboil, 
stand to settle, and bottle the clear 
liquid for use. 

(b) Boil 1 qt. vin^ar with a quan¬ 
tity of old iron nails or steel filings for 
a few minutes; keep in a stone jar, 
and use the clear liquid. This can, 
from time to time, be boiled agun 
with fresh vinegar ; an old iron pot 
must be kept for boilii^ the Uaok. 

Brovm.'^a) Dissolve \ lb. salts of 
tartar (oxalic acid) in 2 pints boEing 
water, and bottle for use. is 

mostly used for colouring; it has a 
very mellow tone, and is always used 
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before the black when a strong or 
deep colour is required. It is poison¬ 
ous, and must not be used too strong 
on the calf, or it will corrode it. 


(6) For a plain brown dye, the green 
shells of walnuts may be used, broken 
up, mixed with water, and allowed to 
ferment. The liquid is strained and 
bottled for use. A pinch of salt 
thrown m will help to keep it. This 
does not in any way corrode the leather, 
and produces the best uniform tint. 

Ydlona, —(a) Picric acid dissolved in 
water forma one of the sharpest yellows. 
It must not be mixed with any 
in a dry state, as it forms a very 
powerful explosive compound. It 
may be bottled for use. 

(&) Into a bottle put some turmeric 
powder, and mix well with methy¬ 
lated spirit; the mixture must be 
shaken oocaaonally for a few days 
unto the whole of the colour is 
extracted. This is a very warm 
yellow, and produces a very good 
shade when used after salts of tartar. 

For all the following a preparation 
or ground of paste-water must be put 
on the calf, that the liquids may not 
>bk through too much. The calf 
most be paste-washed all over equally, 
and allowed to get thoroughly dry. 
It will then be i^ady for the various 
methods. Perhaps to wash it over¬ 
night and let it stand till next morn¬ 
ing will be the beet and surest plan. 
It matters very little whether the 
' ealf is on the book or in the skin. 

— There are many 
sprhiklaB, all worked in the ■a.mw 
way, by throwing the colour on finely 
or ooaiaely, ae it may be wantw, 
light or dtf k. 

Presuming that the paste or ground- 
wash is th^ughly d^, take liquid 
■ahs of tartar and dilute with cold 
wato, 1 part salts to 2 ol water, in a 
basin; wash the calf with this liquid 
evenly, a soft sponge. The calf 
will require the wa^ to be applied 
»until apropw and uimorm 
a obtained. E^h'suooeBsive wash 
lust be allowed to get thoroughly dry 
'.WtonB thcf next is applied. 

' * 


The next process is to sprinkle th 
book, with the boards open ; 2 piece 
of flat wood, about 3 ft. long. 4 in 
wide, and ^ in. thick, will be foun< 
very useful for carrying the book 
These rods must be supported at eacl 
end, so that the book may be bus 
pended between them, with the board 
restii^ on the rods nearly horizontally 
Put into a round pan some of th 
copperas fluid, and into another somi 
of the solution of oxalic acid. Use i 
pretty large brush for each pan, keep 
ing each for its own fluid. Th 
sprinkling may be commenced. Tlw 
lushes being soaked in the fluids 
should be beaten out, using a broom 
stick to beat on before beating ovei 
the book, unless a coarse sprinkle u 
desired. Whilst beating over th< 
book, the hand should be held up 
high, and moved about, so that a fin* 
and equal spray may distributed ; 
and this should be continued until th« 
desir^ depth of colour is attained. 

This may be varied by putting some 
geometrical design, cut out of thin 
millboard, on the cover ; or if the 
book is on any special subject, the 
subject itself put on the cover will 
have a very pirstty effect, and may be 
made emUematu^. A fern or other 
leaf for botanical work as an instance. 
The sprinkle must in these oases be 
very fine and dark for the better 
effect. The leaf or design, hwng 
lifted from the cover when 
sprinkle is dry, will leave the ground 
dark sprinkle with a light brown leaf 
or design. Cambridge calfis done 
in t^ way by cutting a square pwn H 
of millboa^ out and laying it on the 
sides. The square on the cover may 
be l.eit brown or may be dabbed With 
a sponge. 

Mwrllu ,—As the suooem ol mar- 
bli^ depwds upon the quicknete with 
which it is executed, it i» important 
that the colours, sptongee, Jruidiee, 
and water, should be previously dis¬ 
posed in order and at hand^ so 
either of them oan be ^en up 
instantly. Another point to which 
attention must be d^ted is the 

t. i 
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amount of colour to be thrown on, 
and consequently the amount that 
each brush should contain. If too 
much colour (black) is thrown on, the 
result will Vje invisible; if too little, 
no matter how nicely the marble is 
formed, it will be we^ and feeble. 

Marbling on leather is produced by 
small drops of colouring liquids, drawn 
(by flowing water down an inclined 
plane) into veins, and spread into fan¬ 
tastic forms resembling foliage—hence, 
often called “ tree-marble.” It re¬ 
quires great dexterity of hand and 



ruin the most elaborate preparation. 

To prepare the book, paste-wash it 
evenly ^1 over, and, to further equalise 
the paste-water, pass the palm of the 
hand over the Ixiard after washing it. 
When dry, wash over with a solution 
of oxalic acid 2 or 3 times to get the 
desired tint. When dry, gla^ the 
whole as even bs possible, and to 
diminish the froth that the sponge 
may occasion, put a few drops of 
mi^ into the glaire. Again, allow 
it to dry thoroughly. Put some fresh 
copperas into a pan, and some solution 
of oxalic acid into another, and soak 
each brush in its liquid. Place the 
hook upon the rods, the boards ex¬ 
tending over and the book banging 
between. Should it be desired to let 
the marble run from back to fore-edge 
the back must be elevated a little, and 
the rods supporting the bouds must 
be level from end to end. The eleva¬ 
tion must be very slight, or the water 
will run off too quickly. 

Place a pail of water close at hand; 
in it a sponge for washing off, and a 
bunch of hiroh to throw the water 
with. A little soda should be added 
to soften the water. Charge each 
brush well and knock out the super¬ 
fluous colour until a fine spray comes 
from it. A little oil put on the palm 
of the hand, and the brush well ru obed 
into it, will greatly assist the flow of 
colour from the brush, and prevent the 
blaok colour from ii^thing. Throw 
some water ever the cover in Uotobee 


with the birch, just sufficient to make 
them unite, and flow downwards 
together. Kow sprinkle some black 
by beating the brush on a press pin, 
evenly and finely. When sufficient 
has been thrown on, beat the brown 
in like manner over the extended 
boards. When the veins are weU 
struck into the leather, sponge the 
whole well with clean water. Have 
no fear in doing this, as it will not 
wash off. Then set the book up to dry. 

Trce~marhla ,— The cover is pre¬ 
pared and sprinkled in the same 
manner bs in marbling; the boards, 
however, must be bent a little, and 
water applied by a sponge in the centre 
of each to give the necessary flow; 
when the water is thrown on, it will 
flow towards the centre or lowest part 
of the boards, and when the sprinkle 
is thrown on, a ‘‘tree,” as it were, 
will he formed. The centre, being 
white, forms the stem, and from it 
branches will be formed by the gradual 
flow of the streams of water as they 
run down. 

For marbling, everything must be 
ready at hand before any water is 
thrown on, so that the water may not 
have time to run off before the colour 
is applied. The water must run at 
the same time that the spray is falling 
or a failure vrill be the r^ylt. 

Dahi ,—This is a process with a 
sponge, charged with the black or the 
l^wn liquid, dabbed on the calf either 
all over the cover or in sucoesstve 
order. Give the proper preparation 
to the calf, and be very care^ that 
the ground tint of hiuwn is even. 
Take a sponge of an open nature, so 
that the grain is pleasant to the eye ; 
fill it with black, squeeze oat again, 
and dab it carefully over the calf. 
Repeat the operation with another 
sponge charged with brown. Gats' 
paw, French dab, and other variauaiy 
named operations all emanate from 
the sponge. When done properly, 
this has a very good effect, sod mvea 
great relief to the eye when phioed 
with a number of other bodu. 

All marblee and sprinklee require 
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practice, bo that a first failure must 
not be regarded with discouragement. 
When one’s hand has got into the 
method with 2 or 3 colours, it is 
astonishing how many difiTerent styles 
may he pr^uoed. In all this manipu* 
lation, a better effect is obtained rf a 
yellow tint is washed over the leather 
after the sprinkle or marble has been 
produced. Again, by ta^ung coloured 
calf and treating it in the same 
manner as white, some very pleasant 
effects are brought out; and when the 
colours are weU chosen the result is 
very good. Take for instance a green 
calf and marble a tree upon it, or take 
a light slate colour and it all over 
with black and brown. 

In all operations with copperas, care 
must be taken that it does not get on 
the clothes, as it leaves an iron stain 
that cannot be easily got rid of. Keep 
a basin for each colour, and when done 
with wash it out with dean water. 
The same with the sponges ; keep them 
as clean as possible \ have a sponge fer 
each colour, and use it only for that 
colour. A piece of glass to put the 
sponges on will be of great use, and 
prevent the worktable or board from 
catching any of the colour. A damp 
book or damp paper laid on a board 
that has been so stained will most 
probably be damaged, even though it 
has waste paper between the work- 
board and l^k, Ko amount of wash- 
ing will ever take away such a stain. 

When the book has been coloured, 
the edges and inaide are blacked or 
hrown^ according to taste, or in keep¬ 
ing with the outs^e. 

Bubftitate for Brass Letter¬ 
ing. —^Plaoe an open vessel half-full of 
water on thefire, and let it boil, and set 
a small emptytin pot floating within it, 
loading the pot with some weight that 
it may sink low in the water. Obtain 
scHiie ordinary printing types and 
arrange theni in the required order as 
A oompootor woui^in one of those 
liniM frames witilr wooden handles 
tSiftMlOT nyirking ^en, and screwthem^ 
tKi^ taUng care to hav^^ ] 
' tham level with eaoh other on iBe ! 


face. Lay the &ce of the types in the 
tin pot, in which some simple contri¬ 
vance should be placed to prevent 
their being damaged, and let them get 
as hot as they will, as in this situation 
they cannot get too hot. Cut a piece 
of real morocco leather larger than the 
size of the label wanted, breathe on 
it, and give it one coat of glaire ; when 
the glaire is dry rub it slightly over 
with the oil-rag, and lay on the centre 
enough leaf gold to receive the impres¬ 
sion of the types ; place the label on 
a rather hard pad, and stamp the types 
on the gold with a sharp even pressure. 

On wiping off the gold with the rag, 
the impression of the type remains 
clear and full, and if well done is far 
more close and distinct than anything 
which can be done by the most expert 
finisher with the brass letters of the 
bookbinder. The label is now out to 
the proper size, and' pasted evenly in 
its place on the back of the volume ; 
to look well, it should be pared round 
the edges with a sharp knife until the 
extreme edge is as thin as paper. After 
it is dry, a gold fillet may be passed 
over the juncture of morocco with the 
calf or other leather by way of finish. 
The above is the easiest mode of letter¬ 
ing for the amateur, but it is practic¬ 
able only on real morocco, the heat 
which can be imparted to printers* 
metal by hot water not being sufficient 
to bum the gold into ordinary leather; 
it is, however, a permanent method. 

Repairing Books.—Re-catdng is 
done in the following manner: Open 
both bou^ back until they touch 
each other, allowing the hook to stand 
upon one end, as shown at fig. 70; 
insert a sharp ki^e at the back between 
the case and the book, and out oais- 
fuUy down one side threi^h the liixbqig 
(and tapes or cords, if any), then down 
the other side’; this will separate the 
book from the case. The oaas may 
now be laid aside, and the bo(^ taken 
to pieoee. Begin ly laying Ihe book 
upon the bench with the front up. 
'Ihe back will thus be «t the le^ 
i^haad. Lift the half of the oid-paper 
; which still sdheres to the book, and 
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gently but finnly remove it, leying it 
over to the left hand, with the face 
down, Do not throw it away ; in the 
meantime it will keep the title-page 
clean. Now turn over leaf by 1(^ 
until you come to a signature ; this is 
a letter or a number at the bottom 
right-hand page of every section. The 
first to which you will come is likely 
to be B after the title and contents. 
When you have found this, give 
it a gentle pull, first from the 
head, then from the tail; this will 
expose the thread with which the book 
has been sewn ; cut this thread all the 


strip of tissue-paper will join two leaves 
together nicely; they can then be 
pl^d in the b(Mk, and will open up 
as well as any other leaf. li a leaf is 
tom across the page, take a little 
paste upon the finger and paste the 
edges of the torn part; place a strip 
of tissue along the te^, both sides, 
and leave it to dry. It can then be 
tom away, and in doing so the tissue 
will skin or split, and leave sufficient 
I sticking along where it was pasted to 
I thoroughly mend the tear. Music is 
, mended in this way, but it will be 
! best to paste the tissue all over, and 



way down with a knife, and so separate i 
the sheet from the rest of the book. ‘ 
Now open this sheet at the centre, [ 
and remove the threads which will l)e 
^ound ; then scrape off the glue from 
the back of the sheet, and lay it down 
upon the end-paper face doion at the 
left-hand. Qo through the book in 
the same way, looking always for 
the signatures, which will follow in 
alphabetical or numerical order. If 
divided at any other place the sheet 
vrill be tom, which should be carefully 
avoided. It may, however, happen 
that a sheet has b^n tom even before 
the ** taking-down ’* was commenced ; 
in that case, “ tip " the leaf or leaves 
with paste, and lay it carefully along 
the back of the other part of the 
section, Leaves thus pasted do not 
open up to the back like the other 
leaves of the book, and this may be 
an objection to some people. A narrow 


leave it upon the leai; the heavy 
printing of the music shows through 
well enough to be read, and the mend 
is hardly seen at all. 

Dog-ears can be taken out of the 
leaves of a book hy damping them 
slightly with the tongue, as the most 
re^y means, and pinching them acroea 
the comer with the finger and thumb. 

When the book has been aU taken 
down, the joint is hammered out of it 

i.e. you wUl find some of the aections 
bent at the back, hammer these flat. 
When this is done it is knocked up 
straight and sawn in for three bands, 
and sewn as already directed. The case 
should now be cleaned inside, all the 
old lining should be striped off, the 
l»ck strengthened by putting a strip 
of strong ^wn paper npon it* The 
book is end-papered, uid put 

into the case; the dire(kh»tt for 
which have already bmn glvou 
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If a cloth case is torn at the joint, 
do not attempt to mend it hy aemng 
it, or even gluing a piece of cloth on 
the outside of t^ cover. Take it off 
the book, and insert a flat knife along 
the broken part to raise the cloth from 
the board ; cut a strip of binders’ 
doth as near the colour of the case as 
possible. Glue it, and slip it in below 
the part you have raised, glued side to 
the board, of course; allow it to be 
broad enough to come into the back 
about half-way, rub it down well. 
Now glue the part which was raised 
off the cover with the finger, and lay 
it down neatly upon the new piece. 
‘Hie dotted lines in Fig. 71 will show 
the position of the patch, which must 
^ between the board and the cover. 
A comer may be patched in the same 
way by lifting the cover and slip¬ 
ping the patch under. If patches of 
clo& are put on the top of the cover, 
they will peel off in no time, and will 
require continual sticking down. 

Qoth cases which have become 
faded or spotted by rain or otherwise, 
may be freshened up washing with 
diluted glaire, about half and half 
glaire and water. A laz^ sponge 
should be used, and the g^ed parts 
avoided as w^ as possible. The 
glaire dima the gold. After the book 
has become thoroughly dry, It should 
be rubbed li^tly all over with a peoe 
of pure rubber (not the vulcanised 
stuff that is used W cleaning paper) ; 
this will take away remaining dirt;, 
and fari^toi up the gold a little. 

Zeather-bownd bo^ are t^ted 
much the same. If the board is tom 
at the joint, treat it exactly as 
directed for tiw cloth book : Take away 
the case and patch it with a piece of 
leather mme ^lour as the original 
cover, putting it between the cover 
and the board; if both boards are 
tom, remove thiaan and the old hack 
as oaiefully as possible; raise up the 
leather along the back of the old 
^boands, put on a new piece (bringing 
Ib'birBr on both sides), turn it in, and 
'10: down the old cover upon the top, 
p^ltiDg it' well, fud, when thoroughly 


dry, paste on the old back upon the new 
one. The book will also require new 
end papers. These can be put in from 
the dilutions already given. Instead 
of washing leather covers with glaire, 
use paste-water. When dry, a coat 
of shellac varnish will improve 
the appearance. 

It is, unfortunately, impossible to 
regild them unless they are taken to 
the original binder, who alone has the 
necessary tools. New lettering-pieces, 
however, may be made at any binder’s, 

. the cost of which would only be a few 
pence, and put on over the old one, 
or the old one may be removed en¬ 
tirely and the new oneputin its place. 

Photographic albums are a source of 
much trouble as the cheaper sorts are 
after a few weeks’ usage very much 
dilapidated. 

They may, however, be patched 
and mended to look as good as new, 
and may even be made stronger than 
they were at first. The point of 
weakness in albums is the joints. 
Each leaf has, or should have, a joint. 
In the better kinds these jointa are 
made of cloth or leather. You will 
observe that these joints are placed 
underneath the paper forming the 
leaves. When pat^ng a leaf, re¬ 
move the paper carefully, or rather 
raise it from the joint, take out the 
old one and put in the new one, whether 
it is leather or cloth, and paste the 
paper down again. Go over every 
le^ carefully, and put in new joints 
where requiji^. lUce the album out 
of the case. This is easily done, as 
the end paper is thick, and only 
sticking to the board at the edges. 

If there has been a lining on the 
back,, take it off, and straighten every 
leaf. You will find them shift about 
in all ways if moved by t^ fingsrs. 
Glue the back well with gbqd 'strong 
{^ue, not too thick, and cut a piece of 
strong linen the length of ^ back 
and about 2 in. brewer; tills 
and put it on the back, altowing 1 izu 
to oome on each side. Take oare to 
make this stick well to the back by 
rubbing it closely with a loldsr or tM 
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handle of a tooth-brush. Strengthen 
tile back of the caae by glueing a strip 
of brown paper inside. Fl^ the 
album in the case again, glue the end¬ 
papers, and put it in the press. Leave 
the b^k open, for if glued to the 
album it will not open f^ly, and the 
leaves will stand up instead of lying 
flat. 

The leaves are often slit where the 
cards are put in. These can be mended 
as the leaves of a book are mended ; 
description already given. (‘ Eng. 
Mech. ’) 

Briquettes 

(block-fuel). 

CoNsmsRiNO the vast quantities of in- 
flamiiable waste material that exist 
and are either destroyed or disposed 
of at nominal prices, it is to be won¬ 
dered at that the Briquette industry 
is not in evidence to a greater extent 
than it now is. Of course waste 
material of this kind is not always 
□ear towns, and in^the case of saw¬ 
dust it is almost confined to remote 
districts where lumber mills exist. ^ In 
tiie case of coal dust, however, this is 
more rea^y available, while peat is, 
in many parts, available in bulk near 
centres of civilimtion. Probably peat 
is the most difficult to deal with, but 
owing to its avmlahility and unlimited 
quantity every effort is being made to 
perfect its conversion into a solid coal- 
like fuel. 

Coal-Dust BriqwUe*. —(a) The in- 
gredienta requir^ are coal-dust and 
any binding material easily procured, 
day can be used for binding a cheap 
article, but has the fault of caking in 
a hot fire, and rendering the ash very 
difficult to remove. 

The process in general use is to have 
steam jacketed pans, and to mix with 
the oo^-dust, a certain proportion of 
resin, pitch, and crude naphtha, and 
after ^eae articles have undergone a 


thorough mixing they are let out 
through a door at the bottom of the 
pan, and passed on to a press. In 
this, they are pressed into blocks of a 
suitable size, and, on leaving it, tiiey 
are ready for the market. 

If clay is used as a binding material, 
it greatly improves the look of the 
product if it is finished off with a coat 
of crude resin, by melting the resin 

I and dipping the blocks into it. 

{ There is very little skill required in 
the production of these goo^, when 
once the proper proportions of the 
different ingr^ients are obtained. 

Almost any resinous or tarry matter 
may be us^ in the manufacture. 
Seaweed, boiled down in water, may 
be advantageously employed when 
collieries are situated near the coast. 
The weed on being boiled for some 
hours produces a glutinous mass, and 
acts as a good binding material; it 
should be mixed with the coal dust in 
the pan. Pine saw-dust, 7^ per cent, 
mix^ with the coal-dust before going 
into the pan improves the quality of 
the briquettes. Any kind of sawdust 
may be used, but pine is the best, 
owing to its resinous nature. The 
quantity of each binding material 
necessary can be best ascertained by 
experiment and presents no difficulty. 

(6) There are two ways of treating 
coal-dust for briquettes, one with heat 
and one without. With heat it is 
necessary to have some kind of boiling 
pan such as those used for boiling 
asphalt or for tar paving. The dust 
is put in this with 18 lb. of coal-tar 
pitch to each 100 lb. of coal-dust, 
^ey are well heated and worked with 
a p^dle so that the two ingredients 
may blend as perfectly as possible. 
When the mixture appears to be ready, 
it is taken out in suitable amounts and 
filled into moulds. No pressure is re¬ 
quired, but the moulds must be well 
filled. In some oases moulds are dis¬ 
pensed with, the material being patted 
or beaten into blocks with wooden bats; 
or, occasionally, the briquette is pre¬ 
ferred ball-shap^, about the aise of a 
very large orange. 


0 
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The cold method requires coal-dust 
and coal-tar, no pitch being required 
as this needs heat to make it fluid, 
llie coal-dust may be put into a pan 
or tank, or it may be made into a heap 
in the open. A space is then formed in 
the middle and the tar poured into 
this. It is then worked with a shovel 
or paddle to the consistency of stiff 
mortar, then putdirect into the moulds, 
or beaten into blocks, or rolled into 
balls, as just explained. These take 
longer to become hard than the hot 
process. An economy can be effected | 
by us^ part tar and part water for 
the liquid ingredient. The utmost 
proportion of water is one part to each 
two parts of tar. The total quantity 
of fluid required for the coal-dust must 
be judged by the mixer, he adding a 
little at the time like mixing mortar 
or concrete. 

Sawdust Briquettes. —Sawdust 
in cake form appears to have been used 
as fuel in Germany with rather ^mis- 
ing resiilts. United States Consul, 
A. L. Frankenthal, writing from Berne, 
Switzerland, says Uiat the sawdust 
ce^es are octagon-shaped, 6^ in. long, 
S4 in. wide, and | in. thick, weighi^ 
about half a pound each. In the dis¬ 
trict surrounding the factory where 
these c^es were made the schools were 
heated by them, the combustion leav¬ 
ing very httle ash and proceeding with¬ 
out a large flame. No binding ingre¬ 
dient is said to be used, the sawdust 
beirtgsimjdy dried and pressed into the 
deei^ bnquette shape, and owing thus 
to the absence of tany or oily sub¬ 
stances there is no smoke in burning. 
The weight of such a briquette indi¬ 
cates the heavy pressure under which 
it takes its shape, and the edges look 
like polished osk ; in fact, it is heavier 
t^ ^ ^ wood the same 

size. Tlie demand created by the 


price as soon as it became known that 
a oortun factory could make use of it. 
Even then it was profitable to manu¬ 
facture the briquettes; but, unfortu¬ 
nately, the factory was destroyed 
by fire, and operations came to a 
standstill. Making sawdust bri¬ 
quettes of this kind would, there¬ 
fore, seem to be worth inquiring into 
further, 

Peuxt Briquettes. —(a) During the 
past fifty years this industry lias been 
placed on a mure intelligent basis, due 
chiefly to the solution of the problem 
of a cheap production on a large scale. 
At the present day machine peat is 
made which stands transportation and 
the influences of weather, and in many 
localities even competes with coal. 
According to a report by the American 
Institute of Mining Engineers, the 
method of making macliine p^ is 
entirely automatic, the machinery for 
cutting the peat, elevating it to the 
OTess, and conveyiz^ the slabs to the 
drying ground being mounted on a 
truck wmoh travels into the bog some¬ 
times under its own steam. This 
arrangement is made for a capacity of 
from 60 to 80 tons in 24 hours, and 
costs from 8002. to 12002. at the fac¬ 
tory. The truck travels on rails, and 
the bog is gradually exhausted by 
cutting each new trench next to the 
one just completed. An excavating 
elevator drops the raw peat into the 
machine, where it is disintegrated, 
kneaded, asxd forced tlirough a mouth- 

C ;e in the form of an endless plastic 
d, upon a truck on which it is cut, 
by a series of adjustable knives, into 
any desired lengths. The pressure 
required is very slight, and as no 
water escapes, the chemical composi¬ 
tion of the raw material is unchained. 
The volume of the peat is reduced 
about one-half, and the slabs when 


p(^mlarity of the fuel exceeded the thoroughly air-dri^ weigh from 40 lb. 
suj^y of sawdust obtainable in the to 60 lb. per cub. ft. One man is 
vidnity of the factory, and carloads employed for every 2 or 2|^nB of 
were, therefore, i»^)cured from Sweden, peat Inquettes produced. While the 
and other distant manufactories, raw peat contains as a rule, between 
which previously could be 80 and 90 per cent, of moirture, the 
laid lor tbn asking, demanded a market air-dried slabs have eeldom more than 
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from 15 to 25 per cent. To effect a 
more thorough drying, large hot>air 
chambers are used. 

The cost of Tnftting machine peat in 
Germany is from Zs. to is. per ton at 
the outset, which allows a considerable 
depreciation for the machinery. This 
figure is taken from the Schilt Works, 
near Oldenburg, and from the Rainbow 
Works, near Langen, on the Elbe. 
There is a peat at Magdeburg 
which yi^^^ annually about 540^. 
worth of machine peat per acre, while 
the cost of manufacture is but 180^., 
thus leaying a profit of 360Z. per acre. 
The average depth of this bog is 40 ft. 
The experience gained with the use of 
presB'peat as locomotive fuel in 
Bavaria, Austria, Sweden, Russia, 
and Ireland is stated to be very satis¬ 
factory, The utilisation of dried 
press-pcat for gas making and as a 
substitute for coal and charcoal is also 
stated to be satisfactory. The pro¬ 
blem to produce from a poor grade of 
fuel containing from 70 to 90 per cent, 
of moisture, a briquette which can 
compete with coal, or can make up 
deficiences in the fuel supply, is a 
very •serious one. Huge masses of 
raw material have to be handled and 
cletmsed from foreign matter, and 
tons of water have to be expelled in 
order to obtain a limited quantity of 
valuable fuel. Many processes have 
been tried and abandoned, as they 
proved to be too expensive. A few 
plants in Germany and Holland are 
working on similar hnes with brown 
coal, but a large portion of the water 
is expelled mechanically before drying 
by heat. Much labour and money 
have been expended in Germany on 
the development of the peat industry, 
fund nearly all modem methods have 
originated in that country. Great 
efforts are being made to establish the 
manufacture of solid peat briquettes 
as a permanent commercial industry. 
In Holland there are many acres of 
peat bog excavators under cultivation, 
and supporting from SOO to 850 poople 
square mile. In some water-filled 
trenches fisheries are established 


on a large scale,—* Journal of the 
Society of Arts.’ 

(h) An improved peat briquette is be¬ 
ing made at Charlton, Kent. The chief 
novelty lies in the method of expelling 
the water from the raw material. The 
peat, as it comes from the ground, is 
inserted into a vertical cylinder, per¬ 
forated at its surface and made to 
revolve rapidly about its vertical axis. 
Electricity is used in the expelling 
process, a current being caused to pass 
from the axis, through the peat, to the 
surface of the cylinder, being tonducted 
away by brushes. The effect of the 
current is to loosen the fibres of the 
peat, release moisture, and so allow 
of a more free and perfect escape of 
water. The water, as will be under- 
stood, is thrown off by centrifugal 
force when the cylinder is rotat^. 
The electric current is considered to 
have a breaking up effect on the fibres 
so that the subsequent compression 
of the treated matei^ produces a solid 
and fairly hard block. 

Of course briquettes, of whatever 
combustible they may be made, will 
serve a useful purpose for fuel, so that 
their practicability is confined to the 
question of cost. A good peat briquette 
can produce but half the heat units 
per pound that good steam coal will, 
so that 2 lb. of rost peat fuel may be 
required in place of 1 lb. of coal, and, 
in addition, the peat has a greater bulk 
for a given weight. It would seem, 
therefore, that in treating peat for 
this purpose, the cost must be very 
carefully considered, and when power 
for both water expulsion and electrical 
treatment must be provided, thediffer- 
once between profit and loss on the 
product will need very carefully going 
into. 


Bcbnishino. 

To bunuahan article is to polish It by 
removing the small roughness upon its 
Burfaoe; and this is p^onuea by a 
bunusher. This mode of polishing is 
0 2 
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the most expeditious, and gives the 
greatest lustre to a polished body. It 
removes the marks left by the emery, 
putl^, or other polishing materials; 
and gives to the burnished articles a 
black lustre, resembling that of looking* 
glass. The form and construction of 
the bumisheris extremely variable, oc* 
cording to the respective trades ; and 
it must be adapted to the various 
l^ds of work in the same art. In 
general, this tool is only intended 
to efface inequalities. Whatever sub¬ 
stance the burnisher is made of is of 
little (mnsequence to the article bur* 
nished, provided only that it is of a 
harder substance than that article. 

BlinUBhers.-^The burnishers used 
are of two kinds, of steel and of hard 
stone. They are either curved or 
straight, rounded or pointed, and made 
BO as to suit the projecting parts, or the 
hollows of the piece. Stone burnishers 
are made of blood^stone, cut, and 
either rounded with the grindstone, 
or rubbed, so that they present, at 
the bottom, a very blunt edge, or 
sometimes a rounded surface. These 
are polished with emery, like steel 
bumiBhers, and are finish^ by being 
nibbed upon a leather, covert with 
crocus martiB. The stone is mounted 
in a wooden handle, and firmly fixed 
by a (»pper ferrule, which encircles 
both the stone and the wood. The 
best blood-stones are those which <x)n- 
tain the most iron, and which, when 
polished, present a steel colour. 

Kode of Operation.—The oper¬ 
ation of burmshing is very simple; 
take hold of the tool very near to 
the stone, and lean veiy hard with 
it on thcMe parts which are to be 
burnished, causing it to glide by a 
backward and forward movement, 
without taking it off the piece. Wben 
it ii requisite that the hand should 
pass over a large surboe at once, with¬ 
out lorang its point of support on the 
wodc-bench, in tiding hold of the bur- 
pidisr be cai^ul to place it just under- 
ni6ath the little fin^. By this means 
work is done quicker, and the tool 
is more solidly fixed in the hand. 


During the whole process, the tool 
must be coDtioually moistened with 
black soapsuds. The water with which 
it is frequently wetted causes it to 
glide more easily over the work, pre¬ 
vents it from heating, and facilitates 
its action. The black soap, containing 
more alkali than the common soap, 
acts with greater strength in cleansing 
off any greasiness which might still 
remain on the surface; it also more 
readily detaches the spots which would 
spoil the beauty of the burnishing. In 
consequence of the friction the bur¬ 
nisher soon loses its bite, and slips 
over the surface of the article as if it 
were oily. In order to restore its 
action, it must be rubbed, from time 
to time, on the leather. The leather 
is fixed on a piece of hard wood, with 
shallow furrows along it. There are 
generally two leathers—one made of 
sole leather and the other of buff 
leather. The first is impregnated with 
a little oil and croous martis, and is 
particularly used for the blo<^H9tone 
burnishers ; the other has only a little 
putty of till scattered in the furrows, 
and is intended exclusively for rubbing 
steel burnishers, as they are not so 
hard as the blood-stone. Blood-stone 
being veiy hard, the workman uses it 
whenever he can, in preference to the 
steel burnisher. It is only in small 
articles, and In difficult places, that 
steel burnishers are used, as th^, by 
their variety of form, are adapt^ to 
all kinds of work. In gene^, the 
blood-stone greatly reduces the labour. 

When the articles, on account of 
their minuteness or from any other 
cause, cannot be (xinvemently held in 
the hwd, they are fixed in a convenient 
frame on the bench, but under all dr- 
cumstances be very careful to manage 
the burnisher so as to leave imtouoh^ 
those parts of the work whidi are in¬ 
tended to remain dull. When in bur¬ 
nishing an article which is plated or 
lined with silver, tiiere is Biy place 
where the layer of precious me^ is 
removed, restore it sUvnring these 
places with a oompoution supplied by 
the silverer, which is applied wHh a 



Burnishing : Mode of Operation, 


197 


brush, rubbing the well, and 

wiping it afterwards with an old linen 
cloth. The burnisliing being finished, 
remove the soapsuds which still adhere 
to the surface of the work; tliis is 
effected by rubbing it with a piece of 
old linen cloth. But when there are 
a great numl^er of small pieces to 
finish, to throw them into soapsuds 
and dry them afterwards with saw¬ 
dust is more expeditious. 

The bumisliing of gold leaf or silver, 
on wood, is performed with burnishers 
made of dogs’ teeth, or agates, mounted 
in iron or wooden handles. When 
about to burnish gold, applied on other 
metals, dip the blood-stoue burnisher 
into vinegar; this kind being exclu¬ 
sively used for thai purpose. But 
when burnishing leaf-gold on prepared 
surfaces of wood, keep the stone, or 
tooth, perfectly dry. 

The burnisher used by leather gilders 
is a hard polished stone, mounted in a 
wooden handle—this is to sleek or 
smooth the leather. 

The ordinary engravers’ burnisher is 
a blade of steel, made thin at one end, 
to fit into a small handle to hold it by. 
Tlie part in the middle of the blade is 
rounded on the convex side, and is also 
a little curved. The rounded part must 
be well polished, and the tool be v^ 
hard. This burnisher is used to give 
the last polish to such parts of copper 
and steel plates as may have been acci¬ 
dentally scratched, or specked, where 
false lines are to be removed, and also 
to lighten in a small degreesuch parts as 
have been too deeply etched or graved. 

In clockmaking, those pieces or parts 
are burnished wMch, on account of 
their size or form, cannot be conveni¬ 
ently polished. The burnishers are of 
various forms and sizes ; they are all 
made of cast steel, very hard, and well 
polished; some are formed like sage- 
leaf files, others like common files— 
the first are used to burnish screws, 
and pieces of brass; the others are 
used for flat pieces. The clockmakers 
have also very small ones of this kind, 
to burnish their pivots—they are called 
pivot burnishers. 


Burnishing^ Cutlery.— The bur¬ 
nishing of cutlery is executed by hand 
or vice burnishers ; they are all made of 
fine steel, hardened, and well polished. 
The first kind have nothing peuticulor 
in their construction; but vice bur¬ 
nishers are formed and mounted in a 
very different manner. On a long 
piece of wood, placed horizontally in 
the vice, is fixed another piece, as 
long, but bent in the form of a bow, 
the concavity of which is turned down¬ 
wards. These two pieces are united 
at one of their extremities by a [w 
and a hook, which allows the upper 
piece to move freely around this point 
as a centre. The burnisher is fixed in 
the middle of this bent piece, and it 
is made more or less projecting, by the 
greater or lesser length which is given 
to its base. The movable piece of 
wood, at the extremity opposite to 
the hook, is furnished with a handle, 
which serves the workman as a lever. 
This position allows the burnisher to 
rest with greater force against the 
article to be burnished, whi<m is placed 
on the fixed piece of wood. The bur¬ 
nisher has either the form of the face 
of a round-headed hammer, well po¬ 
lished, to burnish those pieces which 
are plain or convex; or the form of 
two cones opposed at their summits, 
with their ba^ rounded, to burnish 
those pieces which are concave or ring- 
shaped. 

Bumiihing Pewter.— The bur¬ 
nishing of pewter articles is done after 
the work h^ been turned, or finished off 
with a scraper—the burnishers are of 
different kinds, for burnishing articles 
either by hand, or in the lathe; they 
are all of steel, and while in use are 
rubbed with putty powder on leather, 
and moistened with soapeuds. 

Btmiiahmg Silver.—Gommenoe 
by cleaning off any kind of dirt whidi 
the surface of the silver articleB had 
contracted whilst making, as t^t would 
entirely spoil the burxushing. For 
this purpow take pumice powder, and 
with a brush, made very wet in strong 
soapsuds, mb the various parts of the 
work, even those parts which are to 


19S 


Oahbo Cuttinq—Cambri Ltfoida. 


nnutin dull^ which, nvrwihalaaB, t9- 
ouTc X bAutifiil wbite apuar- 
HDCB; wipe with an old liaoa oloth^ 
fiod mX}oefid io the burnuhisg. (As 
d£» Booisiiii>I 5<] HDd QiLDnrci.) 
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CaICEO OuTTIKQ—OAKH ai LuoniA* 


Cameo Cnmyo- 


Tau thi& wmmon or ths red 

helmet ^11 (tboee ehella whose moer 
enr&oci is piiik or dork oolourod ere 
EDHt out them iuto squBres 

with A Upid^^B mill, round olT the 
oanuirE, imd shi^ them into ui oval 
DO A giiudatone^ Fix the enamel 
aide <m a abort stick with jewallerA 
oemmt^ nind off the hrittle lurhoe^ 
akateh the aubject with a black-lead 
pencil, out the Bubjeot with engraver's 
toola, nantelj, a ohuel tool ^ daw 


the bAn placea; a lo^ngB-ahApe for 
forming the Hubjeat, vui a aczaper, 
made <h a three-ai^^ fUa, ground 00 
taper te the point, for deoning tbe 
enamd mirfMW round tbe subject, And 
aliD for fdrmiqg the lineAmenta And 
other deEcAte perta^ The colour ou 
the cheeks And hair is produced ly 
leeving the lijer of oolowoii abeU on 
ibcee daoBs. The stick must be 
Rsaped in tbe left hand, and held 
fiitnlr walnst a etSBdir benobt and with 
tbe tobTleeting in the hollow of the 
hand, dig away the shell. A 
"oanraiiMat len^ HbA tools 
3} in, i thej mnet be kept in good 
oviditibn to work with ADcuracy, The 
oameoa are polsshed with a cedvatkk, 
or A pieoa of cork dipped in oU of 
vitriol end putty powder, and cleened 
with aoAp and water. Motheref- 
pearl ia carral in the lame waj. 


Camsaa Lccida. 

, ''(1^ The camera lucidA is an Appuratui 
l^fUbh lenden veat seirrioea to land- 
'liigw ptbfiten ^ permlttiDg them to 
1M vpm their canvas or dtawiag^pi^ 


the landscepe that they wish to re yru - 
duoe, and to aketch its ouUines wiUi 
an accuncy and lapulitv that cannoi 
be attained by meana of Uie unaided 
eyesight. For reducing or enlarging 
Swings, mapfl, plans, etc., the camera 
ludda ^Bo givea excellent naulta. 
tn short, this instrument forms part 
of the proEeaaumsl tools of the majori^ 
of arti^, deaiguers, engravers, etc, 
Tbe oamerte lunidffi invented by 
WoUaston have sinoe been more or 
lesi improved up(H^ but all are based 
upon the aame prinoijde. They oon- 
Bist of a right-anglod tnangulor pium, 
one of whode £ai^ is ooverod with a 
small miitoir, Tbe i^s, proooeduig 
from tbe object whose image it is 
desired to aw, first meet tbe i^nsm, 
where they are refracted at their 
entnnoe and edit, and then strike 
tbe mirror, and from Uus ore reflected 
so that the dnugbtunen recuLvee them 
in the direction of the sheet upon 
whiob he wishes to dnw, and is thus 
enabled to tnoe their contours with a 
nendiL EataWoUAHtoncamerBlnddA 
u axpensivaL Now it is possible to ob¬ 
tain the Bam* «0bcti as sre given ly 
tbia apiaralitiB, ly usii^ a aimple 
muTor, or any bit ol silverod gl^ 
this btt being duo to a physiologioal 
pamliarity of our viiian. 

When we look at an object, each of 
our perceives iU imago, but the 
two imagfia aro superpoead, and wo 
thus have a peroeptum of but a aingla 
object. If, by a alight preasure upon 
nqa of our ^ei, we move the globe cl 
tbe latter, while lookiug at lanu 
object, tbfi two ima^ will bs per¬ 
ceived sepaiAteN, or, in other wmd^ 
we ahall see dou^. 

It is probable that aziiinalB whose 
eyea have diffirent dirootkot, these 
for example that have syasat tbedds, 
Itke many berbivora (haiea,. gaehUM, 
eto.), or that carry thm upon pedun- 
dea like cruataceana), do nU jenein 
mnerpoeed images ss we do. ^ 
h u due to such Bttparpoaithm of 
images that when we aUStinn jid 'Bi l aia 
balm adust of wbata pafw s^ed to 
a wall, and turn an aa ia bee it^ it is 
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poBsible, by looking with one eye into j 
a small mirror, to see upon the paper, 
by means of the other eye, a reflection | 
of the object situated l^Und us, and 
to thus easily follow or trace its out¬ 
lines. It is a very simple matter to 
get up a camera lucida upon this prin¬ 
ciple. 

As for the arrangement of the 
apparatus, we may aflix a small mirror 
with wire to the cover of an open 
sketch-book, and so place ourselves 
that we may, with the left eye regard¬ 
ing the mirror, see with the right a 
reflection of the object that we desire 
to draw. This image will be seen 
upon the vertical part of the drawing 
paper in front of us, and we may then 
foUow it in all its outlines and details, 
as we would do with an ordhiary 
camera lucida. La Nature.*) 

(2)Ca«irra Lucida fortke Microaoope. 
—In all forms of camera lucida are 
more or less defects, such as limitation 
of field, distortion, indistinctness of 
image or of drawing-point, awkward¬ 
ness of position, etc. Being engaged 
ii^pndeavouring to simplify and perfect 
the construction and adjustment of 
Wenham’s high-power binocular prism, 
it occurred to .me tljat his arrange¬ 
ment of prisms might bo modified, so 
as to be available as a camera lucida 
in which the defects of the forms 
hitherto made would be considerably 
reduced if not entirely eliminated. 

Assuming a 46^^ inclination of the 
microscope to be the position most 
generally convenient for drawing, I 
drew on a large scale the system of 
prisms which appeared to be suitable 
for a camera lucida, Messrs. Ross 
undertook to construct the prisms to 
my drawings, and the apparatus was 
found upon trial to answer my ex¬ 
pectations fully. I am induct to 
describe it, because it has also met 
with much approbation from micro- 
Bcopists, who were previously disin¬ 
clined to believe in the poesibility of 
any new device at the present ^y, 
which should be substantially bett^ 
than the numerous older forms which 
apparently exhausted the subject. 


It is well known that all forms of 
reflecting prisms acting by means of 
one reflection are extremely sensitive 
in regard to the position of the mirror 
in relation to the microscope, as also 
in a less degree in relation to the eye; 
the slightest deviation from the normal 
position in many cases entirely destroy¬ 
ing the effectiveness of the apparatus. 
For this reason cameree lucidb» acting 
ly one reflection have not foimd favour, 
though their apparent simplicity has 
induced the construction of many such 
forms. 

In order to obviate the difficulties 
incident to the use of one reflection ; 
many devices have been made acting 
by two reflections, and where these 
have been so contrived as to act like 
parallel mirrors, the reflected image 
has possessed the advantage peculiar 
to this principle, of being practically 
insensitive to slight differences of posi¬ 
tion relative to the microscope or to 
the eye, remaining in fact stationary 
within a considerable range of adjust 
ment, as in WoUastun’s camera lucida. 

My device (Fig. 72) consists of a 
combination of a right-angled prism 
(Fig. 73), ABC, and a rhomboidal 
prism D E F G, so arranged that when 
adjusted very nearly in contact (i,e. 
separated by only a thin stratum of 
air) the faces B C and D E are parallel, 
and consequently between DE and 
BE they act together as a thick 
parallel plate of glass through which 
the drawing-paper is viewed. The 
rhomboidal prism is so constructed 
that when the face G F is applied at 
right angles to the optic axis of the 
microscope, the axial ray H passes 
without refraction to I on the internal 
face E F, whence it is totally reflected 
to J in the D G. At J a part of 
the ray is reflected to the by 
ordinary reflection in the du^tion 
J K, and a part transmitted to J' on 
the &ce of A C of the right-angled 
prism. Of the latter a portion is also 
reflected to K by ordisiary reflection 
at J'. The hypothenuse £aoe A C is 
cut at such an angle that the reflection 
from J' coinddea with that from J at 
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the eye-point K, thus utilising the 
secondary reflection to atrengihen the 
luminosity of the inu^e. The angle 
at Q is arranged ao tlmt the extreme 
marginal ray H* from the field of the 
B eyepiece strikes upon D G at a point 
just beyond the angle of total reflec¬ 
tion, the difSraction-bandsat the limit¬ 
ing angle being faintly discernible at 
this edge of the field. This angle 


camera. The observer will then see 
the microscopical image projected on 
the paper, at the same time viewing 
the pencil-point directly. The whole 
pupil of the eye is available for both 
images, the diaphragm on the appa¬ 
ratus ^ing considerably larger than 
the pupil. It may be necessary to 
Ijolance the illumination either by sub¬ 
duing the light in the microscope or 
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gives the greatest amount of light by 
ordinary reflection short of total re¬ 
flection. 

By this arrangement the Bamsden 
circle over the eyepiece comes just 
above the camera lucida, and the field 
of view is not in any way reduced; 
all that can be seen directly through 
the B ^epiece (say 30’’ of field), is 
perfectly depicted in the camera lucida, 
whilst the drawing being viewed direct 
is of course not cut down in field. 

In practice the microscope should 
be inclined about 46°, and the image 
accurately focused through the eye¬ 
piece as usual. The camera is then 
slid on the eyepiece and pushed down 
more or less until the microscopical 
image is seen distinctly and the illu- 
mination of the field is equal through- 
•tmt. The drawing-paper is pla^ 
on the table immet^tely under the 


by increasing it on the drawing-paper. 
It will generally be found that when 
the object is in a luminous field the 
light on the object (especially with 
lamplight) may be advantageoudy sub¬ 
dued by ground glass or similar means. 
The eye may be removed as often as 
requii^ from the camera, and the 
work recommenced without the slight¬ 
est shifting of the ime^e \ and with 
properly balanced illumination, fully 
shaded drawings can be made with 
very little practice. The drawing- 
paper should in every case be placed 
at the distance of distinct vision, 
either using spectacles or not. If the 
vertical position of the mic^x>8Cope be 
preferred, the drawing-p^ier may be 
inclined 46°, either in front or at the 
side of the instrument. For very 
accurate drawing in all aamuths, the 
drawing-paper should of oouree wholly 
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coizidde with the plane of the optical 

image, aa with every other form of 

camera lucida. A aprizig clip ia pro> 

vided in which a screen ^ 

may be put to shade the eye not in 

use. 

This form of camera lucida can be 
modified so as to project the image at 
any desired angle. It can be used 
with the dissecting microscope or 
hand-magnifier, also on a stand for 
architectural or mechanical drawings. 
(H. Schrikler.) 


Camera Obscura, 

This simply consists of a dark cham¬ 
ber having a small aperture in one 
of its walls into which is fitted a 
convex lens. This simple arrange¬ 
ment provides for an image—a picture 
in natural colours, with beautiful 
effects—being projected on the wall 
of the chamber, t^ picture being an 
exact resemblance of tbe scenery or 
objects outside the chamber (on the 
side that the lens faces); and if suit¬ 
ably disposed very delightful landscape 
views, with moving objects (if there 
are any) may be obtained. The image 
can be received on the wall of the 
chamber, as mentioned, but it is more 
convenient to receive it on a screen 
(dull white in colour) as this can be 
placed to precisely agree with the 
focal length of the lens and so get the 
best possible definition (as with focus¬ 
ing in a photographic camera). For 
very simple purposes a small plain 
hole in the wall is sufficient, but does 
not produce the efiect that a lens does, 
and the picture is inverted. By using 
a double convex lens, the picture is 
received correctly, and is brighter and 
definite. The least expensive suitable 
lens is one of S in, diameter, double 
convex, of 8 in. foc^ len^h, but tbe 
best results will be obt^ed with a 
photographic objective of 9 in. focus. 

For artistic purposes, perhaps the 
i m age thrown on a vertical screen is 


sufficient, but the camera obscura, m 
generally exhibited, has the picture 
appe^ng on a horizontal table, and 
this is ejected ly arranging for the 
lens to come at a higher point and 
throwing its rays on a mirror placed 
at an angle of 45*^ to receive and 
deflect them, as Fig. 74. The mirror 



would he placed at precisely 45^, if the 
optical axis of the lens is perfectly 
horizontal, but otherwise tbe mirror 
and lens are adjusted to one another. 
The distance between tbe lens and tbe 
mirror is the focal length of the 
former. Thus with a lens of 8 in. 
focal length this distance would 
separate the two. 

As usually arranged, the chamber 
is circular with a dome or pointed top, 
and in this top is placed the lens and 
mirror. If the top is made to revolve, 
then, of course, a great variety of 
views will be obtained. The chamber 
should be constructed of material as 
dark as possible so that the picture 
may be tbe more bright and real, but 
for special puiposee a canvas bell-tent 
can be made to do. As reside the 
height, if the focus of the lene is 8 in., 
then tbe distance from the mirror to 
the table should be 8 ft,, and this 
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will give a picture of nearly 3 ft. 
diameter. 

A difficulty waa expenenced with 
the early examples of this appliance 
in that the definition of the picture 
on a flat table was not r^Iar, the 
centre appearing to be a little out of 
focus, with the edges well defined, or 
vict To overcome this the , 

table or other surface on which the ! 
picture was received, was made a little 
concave—i.e. saucer-shaped or hol- 
lowed!out, but later experience showed 
that the fault was due to cheap lenses 
being used, for a flat table gives quite 
good results with a good lens. 


Candles. 

{See fjJUo Soap ; Gltckhine ; Prepaha- 
TiON AND Uses op Oils and 
Fats ; Etc.) 

Material. Beeewax. — Commer¬ 
cial beeswax is adulterated with almost 
every canceivable fat, cheap [»raflm, 
etc., as well as with make-weights ” 

of a coarser description ; ly careful 
sampling, a keen buyer manages to 
escape with about 75 per cent, of pure 
wax. The first operation is to it 
on weak acid water, and to separate 
the dross hy subsidence. It is bleached 
either hy air, or by potassium bichro¬ 
mate and hydrochloric add. Thus 
'b«ated, however, it becomes much 
more crystalline, owing to the myricin 
being split up into palmitic and cerotic 
acids. 'When it is air-bleached, it is 
melted in hot water, or ly steam, in a 
vessel either of tinned copper or of 
wood, and allowed to settle; the i 
waxy superstratum is run off while 
fluid into a wooden trough having a 
row of p^orations in its bottom, by 
which it is distributed upon horizontd 
wooden cylinders, made to revolve 
with their lower portions surrounded 
by ooH water. The ribbons or films 
evade in this way are then exposed to ! 
the bleachix^ action of the atmosphere 
And the' sutilight, being frequently 


moUtenod and turned over during the 
! process. It is necessary to guard 
j against wind, which might scatter the 
shreds; for this purpose, large cloths 
are provided. The operation is con- 
i tinued until the wa.\ becomes perfectly 
j clean and white. It is usually con- 
I ducted from April till Septembw, (he 
exigencies of the weather preventing 
it at other seasons. In Fiance, it is 
customary to add a little cream of 
tartar or alum to the water in which 
the wax is melted, by which the long 
and tedious operation of bleaching is 
rendered much shorter. Bleaching 
agents, such as chlorine, cannot be 
employed to bleach wax, since they 
render it unfit for making into candles. 
Purified in the above manner, beeswax 
is perfectly white, and has neither 
taste nor smell; it has a sp. gr. of 
from 0'960 to 0'996 ; at a tempera¬ 
ture of 86° F. (30° C.) it becomes soft, 
and melts at 154° F. (68° C.); at 32® 
F. (0° C.) it is hard and brittle. 

^ermaeeti. — The first operation 
neraed to fit spermaceti for use is 
technically termed “bagging." The 
crude sperm oil, as brought in ly the 
whalers, is placed in a reservoir, at 
the bottom of which are a number of 
pipes leading into long bags lined 
with linen, and temporarily closed at 
the Ixittom fay tying cords round the 
moutlis. The pressure exerted by the 
body of material in the reservoir forces 
a large proportion of the oil through 
the pores of the sacking, leaving behind 
the solid or “ head-matter," as a dingy 
brown ihms. This so-called crude or 
“bagged” sperm is deprived of a 
further quantity of oil ly the applica¬ 
tion of pressure. It is put into hempen 
begs, which are deporited between 
the plates of a hydraulic press. The 
pressure applied is about 80-90 tons. 
When the oil ceases to flow, the sperm 
is taken out, melted ly heat, and then 
drawn off into trays to granulate. 
The brittle crystallised luDoks are 
ground to a coarse powder 1^ means 
^ revolving cylinders; the powder is 
collected in a bin beneath, and is filled 
‘ into cloths and subjected to a by- 
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draulic preagure of about 200 tpna. 
The oil expressed under this force 
contains a small amount of solid 
matters, and is therefore returned for 
re-bagging. The blocks, as turned 
out of the press, are melted down, 
and boiled for 2-3 hours witli caustic 
soda lye at 22° Tw. (14° B.), in the 
proportion of 40 parts by measure of 
the former to IJ of the latter. It is 
important to guard against an excess 
of alkali beyond tijat required for com¬ 
bination with the oil, os it would tend 
to saponify the spermaceti, and cause 
a waste of material. The mixture is 
kept at a low equable temperature, 
till the oil is taken up, and is allowed 
to remain at a gentle simmer, wliile 
the soap that has been formed rises to 
the surface and is skimmed olf. The 
heat is then raised to about 250° F. 
(121° C.), and the mass is treated 
with amall successive doses of water, 
the additional scum being carefully 
taken off as it rises, till the whole is 
clear. It is then drawn off to crystal¬ 
lise in flat tin dishes, whereupon the 
cakes 8kre again reduced to powder, 
placed in linen bags, and subjected to 
a hot pressure in a very powerful hy¬ 
draulic press heated by steam, after 
which the spermaceti will still contain 
a quantity of oil, or weak sperm, which 
no more pressure will remove, and 
which must be extracted by saponifica- 
tiom The final operation consists in 
boiling down the sperm with strong 
potash lye at 235° F. (112° C.), re¬ 
moving the scum as before. When 
the^ latter ceases to apj>ear, further 
pu^oation is effected by introducing 
a little water, at intervals, while the 
heat is lowered. The supernatant 
Bpwmaceti, now perfectly colourless 
and transparent, is oast into blocks 
and orystallised. 

Chintu Woix is produced by a 
ins^ like a woodlouse, the Cocous 
oer(feru«, whose cultivation is now an 
industry next to silk in importance. 
The statements as to the tree on wluch 
it feeds, and whose branches it covers 
wi^ wax, are conflicting, Fraxifiui 
oAinefuis, however, is certainly culti¬ 


vated for the purpose. The wax melts 
at 180° F. (82° C.), and can be crystal¬ 
lised unchanged from boiling alcohol. 
It lias a longitudinal crystalline fibre, 
like stearin or stearic acid, and yet 
poBseeses some of the flaky qualities of 
sperm. 

Camauha wtwe, or stone wax, is 
found in thin films on the leaves, stalks, 
and berries of a Brazilian palm, Coper- 
nicid ccrifera. Its sp. gr. is 0*999, 
and its melting point 185°F. (84° C.). 

Japan wax is obtained by boiling the 
berries of several trees of the genus 
from incisions in the stems of 
whici) flows the famous Japan lacquer 
varnish. It ought properly to rank as 
a fat, for it consists almost entirely of 
glycerine palmitate, and yields glycer¬ 
in upon saponification. Its sp, gr. is 
0*984-93, and its melting point 
120° F. (49° C.). It is lai^ely used in 
vegetable-wax candles, which are made 
as a substitute for beeswax. 

Paraffin .—The preparation and test¬ 
ing of parafiBn scale is too large a su^ 
ject for these pages, and the reader re¬ 
quiring information on tlus subject is 
referred to Wm. Lant Carpenter’s work 
on soap and candles, where the subject 
of par^n scale is exhaustively treated. 

Ozolccrit or earth wax ,—The colour 
of this mineral varies from brown to 
peenish and yellow tints ; its fracture 
is resinous. It contains about 85 per 
cent, of carbon, and 16 per cent, of 
hydrogen, and appears to consist of a 
group of hard, solid hydroewbons, 
whose melting-points range from 140° 
-176° F.(60°-80° C.). 

To obt^ commer^ products from 
the mineral, two processes are em¬ 
ployed. One consists in dissolving it 
in some spirit, filtering the solution 
through charcoal, and distillmg off the 
spirit from the filtrate. In the second, 
and most usual, the oeokerit is first 
heated with fuming sulphuric add, and 
then carefully distill^ with super¬ 
heated steam in an apjparatus. 

The process of purification br^ acidi¬ 
fication with strong sulphuric acid rives 
oeresin, a substance much resembling 
beeswax in consistency and fiaoture. 



204 


Candles : MateriaLs, Wicks. 


By tbifl method, the ^BhoU of the 
mineral is converted intoahomo^aeous 
yaiiotv substance, without much Joss, 
except that due to filtration, and a 
certain amount of charred products. 
This substance (oeresin) is, however, 
useless in candles, as it smokes persist* 
ently. By Field and Siemssen's 
patent, the ozokerit is melted, and 
introduced directly into the still, 
whence it is distill^ by fire heat and 
superheated steam. This process 
yields ajbout 50 percent, of hard white 
material (140® H.P.), 35 per cent, of 
black paraffin, 170° M.P. (employed in 
insulating materials for electrical pur¬ 
poses), and 15 per cent, of oil and 
soft grease (ozokerine, a substitute for 
vaseline). , 

When thus purified the ozokerit 
resembles fine l^wax in colour, but 
is more translucent than wax, though 
less so than paraffin. The hardness 
and high melting-point [142® F. 
(61® C.)] of the candles made from this 
source give rise to a drawback common 
to wax candles, viz. the smoulder* 
ing of the wick on extinction. The 
immediate cause of this is the fact that 
the cup of the candle dries and soUdi- 
fies as soon as the flame is blown out, 
80 that there is no liquid matter left 
to extinguish the spark. This diffi* 
culty is now overcome by a special 
contrivance of the wick. 

Fielsticker refines crude ozokerit 
by agitation first with sulphuric add, 
and after treatment with barium car¬ 
bonate and caustic soda. 

Palm, oil is distilled by methods 
common to the other materials noted 
above. The distilled mixture of pal* 
initio and oleic acids is cut into shreds, 
by means of a revolving knife, and the 
shreds are wrapped in canvas or woollen 
cloths, spread in even layers between 
mats of oocoanut fibre, and submitted 
first to the cold press and afterwards 
to the hot press, at a temperature of 
85®-90® F. (29®-32® C.), The pressed I 
cakes of fatty aoids are pared, and then | 
meftted again by steam, in large, wooden, 
.fnon-bound vessels, containing water 
«nd Bulphuiic acid. The whole is 


boiled for a time and is then allowed 
I to stand, after which the acidulated 
l' water is drawn off! Tho melted &tty 
acids are repeatedly washed with hot 
water, and then run into moulds ; 
when cold, they are quite pure, and 
ready for manufacture into candles, 
after admixture with stearic acid ob¬ 
tained from other fi^ts. 

Of late years, a quantity of inferior 
stearin (using the word in its commer¬ 
cial sense) has been prepared from what 
is technically known as “recovered 
grease.” In spinning wool, it is neces¬ 
sary to lubricate it with a certain 
amount of oil, which afterwards has to 
be washed out. From these and other 
processes in woollen mills, large quanti* 
.ties of wash-waters are run to waste, 
containing soap in solution, and oil in 
suspension. In many factories, and 
especially in those localities where it 
is Whidden to pollute the rivers, theae 
wash-wateiB are run into tanks, where 
enough miueiral acid is added, to give 
them, after thorough agitation, a 
faintly acid reaction. .Mter 'some 
hours, the contents of the tank divide 
them^vee into(l) a greasy dirty scum, 
(2) clear water, (3) greasy mud on the 
bottom. The clear water is run away, 
and the residue, after draining, is 
packed in canvas bags and plac^ in 
hydraulic presses, which are slightly 
heated during the operation. Water 
and crude fatty acids are expressed, 
and separate from each other by subsi¬ 
dence ; the £stty acids are then pressed 
and distilled as described above, the 
yellow hard portions being used for 
low class candles, and the oil used over 
a gain in the roil lt 

WickB.— -The chief essential quali¬ 
ties of a wick are good power of absorp¬ 
tion, and a easily for burning freely, 
evenly, and thoroughly, while produc¬ 
ing the least possihle prqpoi^on of 
ash. It must necessarily be quite free 
from inequalities of whatever kind, 
and should be made of perfdbtly sound 
fibres. The forms smd kinds of'wldk, 
differ widely with the quality and oom- 
position of the candle; the melting- 
poinfe, and other charaoteristics of the 



OiBSliES: Wicks. 


205 


hydrocarbons forming the candJe, vaiy 
to such an extent that, in order to 
bum to the best advantage—or indeed, 
in some cases to bum at all—each sort 
of candle needs to be accommodated 
with a special wick. One of the great¬ 
est secrets of candle-making is to have 
the wick perfectly suited to the pecu¬ 
liarities of the fatty matters employed ; 
on this score, it is impossible here to 
do more than indicate the principles 
involved. 

Rusk Wicks ,—The original, and not i 
yet obsolete, medium was the com¬ 
mon soft rush, Juncus conglomeratits, 
to be found in moist pastures, and 
by the sides of streams and ditches. 
The rushes are in best condition in 
the height of summer, but may be 
gathered on to the autumn. As soon > 
as cut, they are placed in water, other¬ 
wise th^y would diy and shrink, and 
the pejsl would not run. They are 
then stripped of half the peel, the 
object of which is to expose the pith 
Bumciently to enable it to conduct the 
molten fat, while enough of the rigid 
t^ndermis remains to afford it support. 
\^en duly peeled, they are lud out 
to bleach and take the dew for some 
nights, and are afterwards dried in the 
sun. These rushes are gathered in 
Lancashire, and abundantly in the 
Fen countiy, and in Ireland. Candle- 
wicks are or^naiily made of fine cotton 
yam ; Turkish cotton rovings are said 
to be the best, but of the cotton em¬ 
ployed for this purpose there is cer¬ 
tainly a great de^ more imported from 
the United States than from Asia 
Minor. The wicks of night-lights vary 
greatly in composition, according to the 
l^cy of the manufacturer. Some¬ 
times little sections of rush are used, as 
well as very fine cotton yam; but 
the majority consist of ** inkle,** a fine 
flax yam. 

OoUon and Flax Wieks .—^The manu- 
fisoture of cotton and flax wicks is now 
performed almost exclusively ma¬ 
chinery, the threads of fibre being 
bound together either by twisting or 
by hraid^. For dip candles, the 
bricks require to be bulky and of loose 


I texture, in order that the melted 
tallow may rise freely. They are 
therefore znade by twisting, and con- 
stitute the simplest form of wick after 
' mshes. The cotton yam chosen for 
the purpose must be “ oozy *' or funy, 
and the threads must be free from 
twist. This is placed ready balled in 
the cutting machine. By it, the yam 
is doubled in proper lengths around a 
rod ; a knife then descends and severs • 
the yams, to which a twist is com¬ 
municated, by means of a rolling ap¬ 
paratus worked by a treadle. The 
twist is secured ly dipping the wicks 
at once in molten fat. 

Twisted wicks have agreat drawback, 
inasmuch as they are only very parti¬ 
ally consumed in the flame, and thus 
necessitate the troublesome operation 
of snuffing. At the present day, 
plaited wic^ are made flat, ty whi^ 
means they acquire a natural inclina¬ 
tion to bend. For all kinds of moulded 
candles, plaited, or in technical lan¬ 
guage, ** braided,’* wicks are used, the 
old-fashioned twisted wick beizig re¬ 
served for “ dips.” 

PioUvng.—MbeiT being twisted or 
plaited, the wicks are bleached in the 
ordinary way, and thoroughly dried. 
Before being used by the candle-maker, 
they are dipped in a bath of pickling 
liquor, the effect of which is to retard 
combustion, and to help in causing 
the destruction of the ash. The 
pickle most commonly employed is a 
solution of about 1 lb. of boradc acid in 
76 l^ts of water; in this, the wicks 
are soaked for about 3 hours. When 
taken oat, they are either wrung, or 
put into a centrifugal machine, to 
remove the first excess of water, and 
are then completdy dried in a tinned- 
I iron box, provided with a steam jacket, 

I or in a room heated with steam, with 
racks supporting shallow trays on each 
side. Various other piokles are leoom- 
mended; the principal are—^l) A 
solution of 5 to 8 grm. of boncw acid 
in 1 litre of water, to which 0*8 to 
0*5 per cent, of sulphurio add has 
been added; (2) a solution of ammo¬ 
nium phoepdUte (used in some Austriau 


206 


Candles : Wicks, 


works) ; (3) a solution of sal-ammoniac 
at 3®-4i®Tw. (2®-3®B.), proposed by 
Dr, Bolly; (4) a solution of 2 oz. 
borax, 1 oz. potassium chloride, 1 oz, 
potassium nitrate, and 1 oz, ammo¬ 
nium chloride in 3 qt, water ; (5) the 
wicks of the newly-introduced “snuff- 
less dips ” are plaited, and are then 
sotted in a solution of bismuth nitrate, 
(6) Another good solution, in exten- 
*Bi7e use, is the following; sulphate 
ammonia, lb. ; nitrate of potash, 
^ lb. ; borax, A lb. ; distilled water, 

1 gal. ; (7) J. L. Field treats wicks to. 
prevent smouldering when extin¬ 
guished, by steeping them in a solu¬ 
tion of phosphoric acid, or ammonium 
phosphate, or ammonium phosphate 
and borax, or ammonium phosphate 
and boracic acid. (8) By Duparquet’s 
process, bleached wioks are soak^ for 
^ hour in a bath containing 16 grm. 
ammonium phosphate and 7 grm. sul¬ 
phuric acid at 168® Tw. (66° B.) per 
litre of distilled water, the acid being 
added when the phosphate is well dis¬ 
solved. Unbleached wicks require 
40 minutes' soaking, and need a pre¬ 
liminary cleaning in a bath of 6^ oz. 
volatile ammonia, 1 oz. sulphuric acid 
at 168° Tw. (66° B.) in 246 oz. water, 
the mixture being boiled by steam, 
and the wicks kept in for 1^ hour, 
then boiled for ^ hour in pure water, 
rinsed in cold water, wrung, and dried, 
ready for the second lath. 

Proportiont of Wiok and Cwndlt ,— 
To get the best results there must be 
a cwuful adjustment of the size of the 
wick to the diameter of the candle of 
which it is to form a part. The size 
nomenclature of caDdles is based on 
the number of candles required to 
make up a pound weight, meshed, so 
as to indicate diderenoes in length 
required to meet the popular demand. 
Thus there are 6*8, snort 6*s, and 
abort short 6’s, and other sizes of the 
same weight,' but of different diameter. 
The size of the wick also is designated 
by themumber of threads in each fold 
jtk the plait. For example, 3-20 plait 
* la A pWt of 8 ply of 20 threads each ; 
Miy departure from the usual size of 


the ultimate threads is indicated as 
special. In ordinary plait for common 
paraffin candles, sizes I’s and 2’s will 
be suited with 3-18 plait, 4 'b and 6’b 
with 3-14 plait, 7’8 to short 14 ’b in¬ 
clusive, with the exception of long 
lO’s and long 12's, with 3-11 plait, 
and for these an<l for lO's to 20'a and 
smaller sizes 3-8 plait will be found 
suitable. When a candle, protected 
from draughts, emits smoke in burn¬ 
ing, the wick is too large for the 
quality of the material us^, and the 
^justment demands attention. If a 
wick stands boll upright during burn¬ 
ing, it has either been imperfectly 
wrung, and excess of solution 
gravitated during drying to particular 
portions of it, or by torsion it has 
been deprived of its el^ticity. On the 
other hand, a wick which bends too 
low, making the edge of the cup to 
melt away on the one side, and there¬ 
by causing guttering, may be improved 
by strengthening the solution. Sput¬ 
tering indicates wetness of the wick 
caus^ probably from an overflow of 
water in the candle-moulding machine. 
Dry wick feels crisp to the liand, and 
the hank when twisted and applied to 
the ear, will by an abundant crepita¬ 
tion give unmistakable evidence of 
dryness. Mere dampness of a wick 
does not cause spluttering, but the 
dampness will reduce its capillarity 
and reduce the rate of consumption, 
and consequently also its illuminating 
power. 

Manufacture. Dippitig, — The 
rdds supporting the twisted wicks, as 
they come from the twisting and 
cutting machine, are transferred to a 
frame capable of being raised and 
lowered at will. This commonly 
takes the form of a beam, but a better 
arrangement is seen in 75^ The 
frame, made of iron, and capable of 
revolving, is so suspended that a per¬ 
fectly horizontal position ^'always 
maintained, even under un(rae pres¬ 
sure at either end ; in this way are 
secured a uniform length of candle 
and a plumpness at the top, which is 
difficult of attainment, even dcilful 
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workmen, by the ordinary beam, manufacture of these is to wind a 
Under the frame are placed troughs continuous length of plaited and pre> 
con tuning melted tallow, into which pared wick around a frame of narrow, 
the suspended wicks are repeatedly but stout, iron hoop, bent into the 
dipped. After each dipping, the shape of an oblong rectangle. All the 
adherent fat is allowed to cool suffi- frames are of one length, but the 
ciently to retedn a new coating on widths vary to suit the length of 
fresh immersion. The process is re- the candle required. To the upper 
newed until the candles have grown side of this frame is tempoiarily 
to the proper tliickness ; they are attached a lath or broach correspond- 
then left to cool and harden. Tallow ing in length with the frame. The 
dip candles are still largely manufac- | dipping is done at first three or four 
tured, and are much employed in ! times, and when the wicks have 

acquired sufficient rigidity, a 
knife is passed along the lower 
side of the frame, cutting the 
wicks at the lower end. The 
iron frame is removed, and the 
coated wicks are left suspended 
on the brooch. The broaches 
are about 3 ft, in length, and 
carry 40 candles each. The 
candles during the process of 
dipping are kept apart from each 
other by the width of the broach; 
and theends of the four broaches 
are caughtup, and kept separate, 
by holes made to fit them loosely 
in tlie blocks, which serve as 
Imndles wherewith to cany 
them, and which, in the opera¬ 
tion of dipping, are laid on the 
Fro. 76.—DirnKO Maciunk, supporting brackets of the dip¬ 

ping macl^e. Thus 160 candles 
mines a..d small factories, and ly aredipped at once, making 20 lb. of S’s, 
domestic servants, as well as in cot^ 16 lb. of 12 ’b, and soon. Tbedipping 
tages. They are also very suitable is continued at intervals till the re¬ 
fer artisans working in draughty quired weight is attained, and which 
places, as the wicks being large are is shown at once by the perfect 
not easily extinguished. Tliey have balance. The material in the dipping 
been largely replaced for domestic use trough is, by constant additions of 
by the small moulded cottage com- warmer material, kept near the point 
positee" made distilled fatty of congealatiou. The plant r^uired 

acids, with a self-consumuig wick, is inexpensive, consisting moiiily of 
There is also a dip candle m^o from firames, some of them revolving on 
the same material, and in the same pivots, to carry the broachea wiiix 
riaes as the old tallow dip, called the their candles while cooling, a wheel 
‘‘snufflees dip,” which, as a candle for for winding wicks on frames, bzkI a 
carrying about, is superior to the few melting tube, 
pon^ffin candle. It is rather more PauHng is used only with candles 
expensive than the commoner paraffin, made of beeswax, which oami|t be. 
but, by the introduction of a core of moulded, for the candles refuse to 
softer material, the oast may be re- leave the moulds, or crack while doing 
duoed. The firat operation in the so. The wicks are placed upon a hor- 
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xontal hoop, and the operator, holding 
this with one hand, pours the previ* 
ously melted wax over the wicks with 
the other. After three or four revolu¬ 
tions, that hoop is laid aside, and an¬ 
other is substituted. At a certain 
period the candles are reversed, as 
there is a natural tendency to thicken 
at the lower extremity. They are 
then rolled on a marble slab, under a 
weighted board, and are trimmed to 
the required length with a knife and 
gauge. A well-made wax candle 
should show rings like a tree, where 
the different layers have been super¬ 
posed. 

Mwilding .—By far the greater num¬ 
ber of candles now manufactured are 
moulded, which they acquire a 
much more finished appearance. The 
moat simple form of moulding machine 
is that Imown as the hand-frame,'* 
which is in use among small manufac¬ 
turers, and for particular kinds of 
candles, bought by those who, for 
reasons best known to themselves, 
prefer hand-ma^e ** articles. The 
band-frame conta^ from three to 
thirty-six mould-pipes (each ma k in g 
one candle), held together by wood¬ 
work, and opening into a trough at the 
top, their points being downwards. 
The wicks are cut to the proper length, 
and provided with a loop at one end, 
which is caught by a long crotchet- 
hook, and thus one wick is drawn into 
each pipe, where it is secured by a peg 
at the tip, and a cross-wire at the 
‘^butt" end of the cvidle. The 
frames are then heated to a tempera¬ 
ture about 10® F. (W® C.) short of the 
Bolidifying-pointof the candle-material, 
which is then poured into them in the 
case of fatty acids, as cold as possible, 
provided tl^t there are no lumps of 
solid fat in the material. The trough 
is filled full, to allow for the contrac¬ 
tion of the candle when cold, and the 
superfluous material is eventually re¬ 
moved with a straight-edged trowel. 
The hfaid-made candle is readily dis- 
•Ifagniriied by the little groove which 
tfae wire wioik-bolder makes in its base. 

ArrangmctU cf Plant ,—The ar¬ 


rangement of the candle factory is of 
great importance. The boil^-up 
department must be well venti- 
la^, so that the steam rising faom 
the vats does not pervade the rest of 
the building, and ^ter condensing on 
the roofs, drop like rain on the goods. 
For economy of working, it sho^d be 
as central as possible in relation to the 
moulding room. The vats should be 
set at such a height that the candle- 
material shall, by its own weight, fall 
or flow into the diytog pans. They 
-must be strongly built of wood, and 
hooped, and each heated ly a perfor¬ 
ated copper coil inside, around, and 
near its Iwttom. On the aide of each 
vat, near the bottom, there should be 
a huge brass cook for running off the 
wax, and, in the bottom, there should 
be a hole, fitted with a movable plug, 
for drawing off the water, and bdow, 
a separator, to conserve any wax which 
may escape with the water. This 
separator may extend under several vats. 

Ko iron must come in contact with 
the wax after it has been mixed with 
the percentage of stearic acid which 
has l^n add^ in the vats. The dry¬ 
ing pans, steam cased as they must be, 
for heatmg, may be of earthenware or 
enamelled iron, or, as they are in rare 
cases, silver-plated. If these are placed 
I in the moulding room, so as to do 
away with long hand carriage by the 
maker, the exhaust steam from them 
should be led away to a steam trap. 
The difficulty of connecting the drying 
pans to distant vats is the chemical one 
of getting a pipe or gutter of a metal 
or suitable material which shall not be 
affected by the fatty add. This is 
sometimm overcome by keeping the 
stearic add separate, and measuring it 
into the drying pans, but this method 
has disadvanta^. Sometimes fa: 
common candles, American ■ soale is 
wrought along with semi-refined. It 
must be blended in the melting-house, 
but the melting bad better be done in 
the same way as recommended for 
Boalea for refining, at a point in the 
convenient to tiie stodks, where 
it can be done in an underground boiler, 
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and blown into elevated settlers, 
whence it can be drawn as required. 
In blending paraffins of different melt* 
ing points, they will be found to give 
a melting-point the mean of tliat of 
the ingredients, but the stearic acid 
mixture will lower it, whatever be its 
melting point. 

Tallow Candles. —IWZow BoU- 
—First, the fat is chopped; cut- 
ling machines are often used similar to 
the straw-cutting table ; sometimes a 
thin, sharp-edged, mince-liatchet is 
employed, about ft. in length. 
This is held with botii hands, and the 
fat, spread out on a beech block, is 
chopped into small pieces in all direc¬ 
tions. A third instrument is a kind 
of stamp trough with mullcr, liaving 
a sharp blade in the form of an ^ 
contrivance frequently wlopted for cut¬ 
ting beets. A more desirable instru¬ 
ment, however, is the ordinary rotary 
sausage-cutter. The fat is then placed 
in melting caldrons, hemispherical 
in form, and made of cast iron, which 
are heated by open fire. These cal¬ 
drons are covered with movable tin¬ 
plate hoods, so adjusted that, by moans 
of pulleys, ropes, and counter-weights, 
they can be easily raised or lowered, 
wh^t, at the same time, they serve to 
carry off the offensive vapours arising 
from the heated fat. Water is some¬ 
times mixed with the fat in the cal¬ 
drons, and this addition is specially 
beneficial when the fat has bc«n long 
kept during the summer months, and 
has thereby lost its natural moisture 
ly evaporation. By gradually rais¬ 
ing the temperature in the pan, the 
fat runs from the cells, and the 
whole is kept boiling from 1 to 
hour. During the whole operation ot 
melting and boiling, the ingredients 
must Iw constantly stirred in order to 
keep the fiat and cracklings in incessant 
agitation, otherwise pieces of unmelted 
suet, coming in contact with the sides 
or bottom, would become scorched and 
acquire a brownish tint, of which the 
whole melting would neoesaarily par¬ 
take. Scorched tallow is not rea^y 
whitened. For sepaiatizig the melted 


fiat firom the cracklings, it is ladled off 
firom the caldron into a fine willow 
basket, or a copper box perforated at 
the bottom with innumerable small 
holes, set over large copper coolers, 
and allowed to remain undisturbed till 
all foreign matters have settled down. 
Before it congeals, it should be trans¬ 
ferred into small wooden pails. This 
operation is continued so long as the 
crackUngs yield any fat; and during 
the process the heat must be main- 
toin^ at a moderate degree, to avoid 
scorching the materials. When the 
cracklings begin to harden they acquire 
a darkish tint, and hence are said to 
be browning. They are then pressed, 
and the fat thus obtained possesses 
somewhat of the brown colour of the 
cracklings, but not so much as to 
render it unfit for use as soap stock ; 
it may, consequently, be mixed with 
that which has spontaneously separated 
while heating. 

Clarifying Tallow. —(a) By mere 
melting and straining we do not ob¬ 
tain a ^t entirely free from admixture 
of fine, undisBolved substances. For 
separating these substances, it must 
be clarified, by remelting it in water, 
either on free fire or by steam. Glener- 
ally, no more water than 5 per cent, 
is taken, and stirred well with the 
fat till the mixture becomes emulsive. 
The whole is then allowed to rest, 
without further heating, tUl the water 
has separated, when the fat may be 
drawn off, or dipped off. Sometimes, 
to conceal the yellowish tint, a very 
little blue colour is added, consisting 
of indigo rubbed finely with soDOje oil, 
of which a few drops are sufficient for 
large quantities of tallow. The pro¬ 
cess of clarifying is occasionally re¬ 
peated. At the line of demarcation 
between the water and fat, a gr^ 
slimy eubstonoe is often peroepi^le, 
and the liquid itself is turbid. In¬ 
stead of pure water, some tal^qw- 
melters take brine or BolutiQ|uB eff 
alum, saltpetre, chloride of itomo- 
nium, or other salts. 'Hiese agents 
have no chemical action upon the 
but simply induce a more rapid set- 
P 
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tling of the impurities and water, 
principally when strong agitation is 
used. (&) Dissolve alum 5 lb., in 
water 10 gal., boiling; and when 
it is all dissolved, add tallow 20 lb. ; 
continue the boiling for an hour, 
constantly stirring and skimming; 
when sufficiently cool to allow it, 
strcdn through thick muslin; then 
set aside to harden; when taken from 
the water, lay it by for a short time to 
drip. 

Dips.—These candles are made by 
stringing a certain number of wicks' 
upon a rod, and dipping them in 
melted tallow repeat^y. The pro¬ 
cess is very 8im;^le; the clarified and 
remelted tallow is poured into a 
tightly-joined walnut or cherry 
trough, 3 ft. long by 2 ft. wide, and 
10 to 12 in. wide at the top, gradually 
diminishing to 3 or 4 in. at the 
bottom. A handle is fibsied on each 
end for its easy removal, and when 
not in use it is closed with a cover. 
The operator commences by stringing 
16 to 18 wicks at equal intervals on a 
thin wooden rod, about 2^ ft. long, 
and sharpened at the ends. He then 
takes 10 or 12 such rods and dip» the 
wicks rapidly into the fluid tallow in 
a verti^ direction. The tallow 
should be very liquid, in order that 
the wicks be soaked as uniformly 
as possible, after which the several 
rods are rested on the ledges of 
the trough, when, if any of the 
wicks be matted togetlier, they are 
separated, and the n^s so placed on a 
frame, having several cross-pieces, 
that the unoongealed tallow from the 
wicks may drop down, and while this 
is going on, which continues till the 
tallow is cooled and solidified, the 
opanAoc is engaged in preparing 
another batch of rods. The fat in 
the trough, meanwhile, is so ffir cooled 
that in unmersing the first dip again 
a thicker layer will adhere to the 
wiqb. It is considered that when 
(he% dlow solidifies at the sides of 
,iihe vessel, the temperature is the 
meet convenient for the object in 
view. It is sometimes neoesaary to 


stir the ingredients to produce a uni¬ 
form admixture, and in such cases 
much care should be taken so that no 
settlings be mingled with the mass, 
whilst by the addition of hot tallow 
any desired temperature may be ob¬ 
tained. The tf^ow on the wicks 
after each dipping beco^^ so gradu¬ 
ally harden<^, that at the tlnrd or 
fourth immersion hew layers neces¬ 
sarily solidify ; ns a natural conse¬ 
quence of the method of dipping, the 
lower ends of the ^ricks become tldcker 
than the upper, to remedy which the 
lower ends are again put into the 
melted fat for a few minutes, when 
the heat, as a matter of course, di¬ 
minishes their dimensions. The pro¬ 
cess of dipping is continued until the 
candles acquire the reejuisite thickness. 
The conical spire at the upper end is 
formed by immersing <leeper at the 
last dip, and if, eventually, the 
candles are too thick at the lower 
end, they are held over a slightly- 
heated folded coppor sheet, so that 
the fat may melt, but not be wasted. 

Moufdt .—For moulding, common 
metal moulds, a mixture of tin and 
lead, are us^. They are slightly 
tapering tubes, varying in length and 
dimensions accoitling to the size of the 
candle to be manufactured, and, when 
required, are arranged in regularly- 
perforate wooden frames or stands, 
with the smaller end downwards, 
forming the upper or pointed part of 
the candle. At this smaller ei^, the 
wick, previously saturated in melted 
fat, is inserted, filling the aperture, 
and, passing up the centre, is i^tened 
perpendicularly at the upper end of 
the tube, to which is attached a mov¬ 
able cover. The melted fat is then 
poured in, generally with a small can, 
Wt a tinned iron siphon is better. It 
is requisite that the tallow should 
completely fill the mould, tliat it 
should remain uncracked pal ooolinf,. 
and should be easily removable fnm 
the moulds. Thi^ can, however, mily 
be obtained when the &t ait .the«dtt 
cools more quidcly than that in the 
interior, and when the whole candle is 
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rapidly cooled. A cool Beason ie, for i 
this reason, far better; but a certain ! 
condition of the tallow, namely, that I 
which it poBseseeB at a temperature I 
very near its melting point, isaliwolutely 1 
necessaiy. Candle-makers recogniae j 
the proper consistence of the tallow I 
for moulding by the appearance of a ; 
scum upon the surface, which forms ; 
in hot weather between 111° and ' 
119° F., in mild weather at 108° F., ' 
and in cold aVwut 104° F. The tallow 
is usually melted by itself, sometimes, 
however, over a solution of alum. 
The candles are most easily removed 
from the mould the day after casting, ; 
to be cut and trimm<^ at the Ijose. 
Moulding by hand is a very tedious ; 
operation, and only practised in the ; 
smaller factories; in more extensive 
estabhshments, where economy of | 
time and labour is a consideration, | 
machinery is employed. i 

Composite Candles. —Melt to- I 
gether, over a water-bath, 100 parts of j 
stearic acid, and 10 to 11 pirts of 
bleached beeswax ; but, to ensure suc¬ 
cess, the mixture must remain over 
the bath from 20 to 30 minutes, with¬ 
out being stirred or agitated. At the 
end of that time the fire is to be ex¬ 
tinguished, and the fluid allowed to 
cool until a slight pellicle is formed 
on the surface, when it is cast direct 
into the moulds, previously lieated to 
the same temperature, with the pre¬ 
caution of avoiding stirring the mix¬ 
ture, which would cause opaqueness. \ 
Transparent Candles. — For i 
100 lb. of stock take 90 lb. of sperma- 1 
ceti, 5 lb. purified mutton suet, and ! 
5 lb. wax; melt each separately over I 
a water bath, and to the whole, when | 

' mixed together, add 2 oz. of alum and | 
2 oz. of bitartrate of potash in fine ! 
powder; and. while stirring constantly, ! 
raise the heat to 176° F, ; then with- ' 
draw the Are and allow the mixture to | 
cool to the temi^rature of 140° F. | 
When the impurities subside, the clear | 
liquid must oe drawn off into clean | 
pans. Parafifin wax is an excellent 
■ubstitute, and much less costly. I 
For quality and good appearance, * 


candles made of this cooled block are 
more than proportional to its cost. 
Substitute plaited wicks for the fore¬ 
going mixture to the wicks generally 
used for composite candles, and pre¬ 
pare them by previoxisly soaking in a 
solution of 4 oz. borax, 1 oz. chlorate 
of potash, 1 oz. nitrate of potash, and 
1 oz. sal ammoniac, in 3 quarts of 
water. After being thoroughly dried, 
they are ready for moulding. 

Diaphane.—This is made by 
melting together, in a«steam-jacket, 
2} tD 17} lb. of vegetable wax, li to 
10} of pressed mutton tallow, and 22 
to 46 lb. of stearic acid. The latter 
and the vegetable wax are the harden¬ 
ing ingredients. By changing the pro¬ 
portions between the above limits, a 
more or less consistent mixture may 
l)e formed. The moulding is per¬ 
formed in the same manner as for 
stearic-acid candles. 


Catgut. 

This peculiar kind of cord, of a horny 
substance, having immense strength 
and wearing qualities, is made entirely 
from intestines or gut. Whether 
those of a cat were first used, wad gave 
the name this material bears, is not 
known, but the gut of practically every 
living creature can be put to this use. 
In practice, the mtestines of the cow 
and horse down to those of the silk¬ 
worm are all in large demand, the 
latter making Ihe fine white gut so 
largely used in fishing tackle. 

(a) Take the entrails of sheep, or any 
other animal, procured from the newly 
killed carcase. Thoroughly clean tiiem 
from all impurities and from attached 
fat, and wa^ them well in clean water, 
soak in soft water for two days, or in 
winter three days, then lay them on a 
table and scrape them with ^nnall 
plate of copper, having a aemi^okr 
hole cut in it, the edges of which must 
be quite smooth ai^ not capable of 
cutting. Kow, alter washing, pat 
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them into fresh water, and there let 
them remain till the next day, when 
they are again to be scraped. Let 
them soak again in water for a night, 
and two or three hours before they are 
taken out add to each gallon of water 
2 oz. of pearlash. They ought, now to 
scrape quite clean from their inner 
mucous coat, and will consequently be 
muoh smaller in dimensions than at 
first. They may now be wiped dry, 
slightly twisted, and passed through a 
hole in a piece of brass, to equalise 
their size ; as they dry, they are passed 
every two or three hours through other 
holes, each smaller than the last. 
When dry they will be round and well 
polished, and being oiled are fit for 
use. 

(6) “Gut-spinning” is the twisting 
of prepared gut into cord of various 
diameter for various purposes—i.e. for 
ordinaiy catgut, for use in machinery, 
and for fiddle-strings. Hence in dif¬ 
ferent estabUshments, articles of dif¬ 
ferent fineness and coarseness are pre¬ 
pared, from the most delicate fiddle- 
string to a thick catgut cable. Some¬ 
times all these varieties are made in the 
same establishment. The first opera¬ 
tion, however, in evety instance is the 
“ gutr^craping.” 

The gut used for the above purposes 
is the small intestine of sheep and hogs. 
It is said that the sheep’s small intes¬ 
tine measures 25 to 30 yd., and the 
hog’s about 20 yd. The guts are col¬ 
lected from butohers, and in some es¬ 
tablishments they are received from 
the oountiy, or, packed with salt in 
barrels, from Ireland. In some estab¬ 
lishments dried guts previously scraped 
are received from abroad for further 
manipulation. For fine purposes, such 
M the making of fiddle-strings, only 
the best and fireehest guts from the 
butcher can be used ; l^t for coarser 
purposes, their condition as to fresh¬ 
ness is less material, and sometimes 
tiiey arrive at the works in an offen¬ 
sive condition. The scraping is more 
1 oa^y effected when the gut is not 
quite fresh. 

The first operation in gut-scraping is 


to get rid of the contents of the gut. 
For this purpose, it is thrown into a 
tub of water, by which a man sits, and 
passes the gut between his fingers into 
another tub of water, pressing the con¬ 
tents along the cavity as he proceeds. 
In some works, water from a tap over 
which an end of the gut is slipped is 
run through the gut. This is repeated 
several times until the gut is quite 
clean. In one case the guts are then 
placed in brine for 8 or 10 days, and 
then for 3 or 4 days in cold water. 

The process of scraping is, in the 
larger establishments, performed by 
women. A bench or table is provided, 
at which a woman sits and scrapes the 
gut with a wedge-shaped piece of wood 
as she passes it along the table before 
her. In some places the back of a 
knife is used for this purpose. By this 
process all the interior softer parts are 
detached and pass along the gut to 
the end, where they are discharged, the 
peritoneum of the gut, and probably a 
little of the muscular layer, being alone 
left. It is again thrown into water. 

The further treatment depends upon 
the use to which the scraped gut is to 
be applied. When it is to be used 
for sausage-skins, tho scraped guts are 
simply packed in barrels with salt. 
Such as are intended far making cat¬ 
gut or fiddle-strings are treated fur¬ 
ther. 

In some establishments, scraped gute 
are dried for exportation. They are 
stretched over frames, dried in a cham¬ 
ber, artificially heated, and then tied 
up in bundles. When dried guts are 
received, they are soaked in water to 
prepare them for spinning. 

For making ordinary catgut, no 
further preparation is need^ than 

with a needle and thread. They tfw 
go to be sjpun by means of an ordi¬ 
nary spinning-wheel. The number of 
strands of gut spun into a Qord vaiios 
with the thickness of catgut required. 
Catgut ^ in. thick will have as many 
as 700 strands of gut in it, When a 
length of catgut ^ been spun, it is 
dri^ by stretching it over pegs and 
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exposing it (protected in some way 
from the weather) in the open air, 
Before drying, however, it is custom¬ 
ary to bleach it by stretching it upon 
a frame and putting it for about 3 
days into a chamber where it is ex¬ 
posed to the action of the fumes of 
burning sulphur. 

The preparation of fiddle-strings is a 
very delicate operation, and for the 
finest violin strings requires the utmost 
care. The best scraped guts alone are 
used, and such as have any fiaw in 
them are rejected. Each gut is treated 
separately. It is put into a clean 
earthenware pan containing a weak 
alkaline solution, and this solution is 
changed (a fresh pan being used each 
time) twice a day for 7 or 8 days, and 
each time the gut is transferred it is 
stripped through a ring formed by 
bending a strip of copper, or through 
a perforated brass thimble, the thumb 
being pi eased upon the gut as it is 
pasa^ through. After this treatment 
it is ready for spinning. The first 
strings of violins are made by twisting 
together 3, or better 4, such prepared 
guts. (Dr. Ballard.) 

(c) The external membrane removed 
in the scraping process is ealled^fiawfre 
by the French, and is employed for 
the cords of battledores and rackets, 
as well as for sewing together the ends 
of intestines. The alkaline solution 
for treating the fiddle-string gut is 
commonly made of 4 oz. caustic potash 
and 4 oz. carbonate of potash in 3 to 
4 gal. water. The so-oaUed “ bleach¬ 
ing ” with sulphur fumes is intended 
rather as a preventive of putrefaction. 
The twisted and smoothed cords are 
often finally dried for an hour in a 
room heated to 180° to 200° F. (82° 
to 93° 0.). Hatters’ cords, for bow¬ 
strings us^ in one of the stages of 
felt-l^t making, are made from the 
longest and lai^est sheep-gut, 4 to 12 
strands being used, and the ordinary 
length being 12 ft. In France very 
strong cord is prepared from the in¬ 
testines of horses, asses, and mules. 
The scraped gut is divided into 4 equal 
parts drawing it over a fixed knob 


I with 4 sharp edges ; 4 to 8 of these 
strips are tied at the end with pack¬ 
thread, twisted together, and polished 
with dog-skin. This cord is used as a 
substitute for leather belting on light 
machinery. About three-fourths of 
all the gut used in Europe is said to 
come from Itaty. The superiority of 
the Italian article is ascribed to the 
leanness of the sheep, so that pro- 
Iwbly emaciated carcases yield the best 
strings. 

(d) The putrefactive odours attend¬ 
ing this business are a frequent cause 
of complaint. In no ease did Dr. 
Ballard find a deodorant applied to 
such raw gut as comes in an offensive 
condition, nor to such as had been 
left to soak until offensive, for the 
convenience of ready scraping, nor 
even to the offensive refuse of the 
process, for the purpose of destroying 
their bad odour. But that the use of 
a chemical agent for the prevention 
of putrefaction in the fresh guts is 
admissible, and even successfully 
practised in some establishments in 
France, is shown by the following 
translatedabstract fromDe Freycinet’s 
report on trade sanitation :— 

‘ ‘ The cleansing or separation of 
the peritoneal membrane, a portion 
only of which has been removed ly 
the * ungreasing ’ at the slaughter¬ 
house, is ordinarily performed at the 
conclusion of a putrid fermentation 
that constitutes one of the most re¬ 
pulsive details of this industry. This 
maceration, whose diu^tion varies 
from 8 days to a month, according to 
the season, is intended to partly de¬ 
compose the mucus and render it less 
adherent, so that the workmen may 
be able to detach it without risk of 
injuring the quality of the gut. Some 
manufacturers are commencing to 
^opt Labarraque’s process, consisting 
in immersing the intestines in a solu¬ 
tion of sodium chloride, which hinden 
aU putrid fermentation, A few hours 
then suffice for the retting or macera¬ 
tion of the gut.” He adds that at 
one works the Donseil d'Hygidne pub- 
lique ordered the use of 
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chloride at 12® to IS® B., in the pro* 
portion of about SJ lb. in 2 or 3 buckets 
of water per vat containing the guts 
of 60 oxen.” 

(f) At Coulfion’s sausage factory at | 
Cambridge, Dr. Ballard found it was ' 


the practice to immerse the fresh guts 
for a few days before scraping them in 
a weak solution of chloralum ; this 
treatment avoids noxious odours, does 
not injure the gut, and does not in 
aoy way interfere with the scraping, 
^r. Ballard lays down the following 
rules as essential for carrying on this 
trade without creating a nuisance : 
(1) A building specially erected or 
carefully adapted to the peculiarities 
of the trade, sufficiently spacious, and 
situated as far as practicable in a 
locality not closely built in. The 
chamW where any of the more offen¬ 
sive parts of the trade are conducted 
should have no direct communication 
with other rooms. Itshould belighted 
either from the sides or roof with 
windows incapable of being opened, 
and ventilation should be provided for 
independently. It appears to him 
that the best mode of managing this 
would be to arrange for the drawing 
off of the foul air of the chamber con¬ 
tinuously, and conducting it through 
a fire, or first through a screen of 
wood charcoal and then through a fire, 
and that the air for the supply of the 
room should be drawn from the out¬ 
side through screens, or properly 
arranged boxes containing wo^ char- 
cxmI, duly protected from wet and 
damp, and from time to time renewed, 
which, when the room was shut up at 
night, would serve to arrest the passage 
outws^ of offensive effluvia. The 
inner walls, to the height of about 
6 ft., should be covert with some 
impe^ouB material capable of being 
washed, suoh as smooth cement or 
sheet zinc. (2) The floor should be 
wved irith an impervious paving, pre- 
zexahly jointless, and it shoul^^^ pro- 
^Ij'sioped to a duly trapped dran 
(8) There sho^d be an unre- 
s^ted supply of water. (4) Scnipu- 
. loits o]eaz4inesB should be observed ip 


the conduct of the business. The floor 
should be kept constantly sprinkled 
with some deckorant solution, such as 
of carbolic acid or chloride of hme; no 
unnecessary litter should be allowed, 
and any that may be made should be 
frequently swept up, and, together 
with refuse matters and scrapings, 
should be deposited, with the addition 
of a deodorant, in appropriate vessels 
made of some impervious material, 
such os galvanised iron, and covered 
with covers of like material when not 
required to be open for use. At the 
close of each day s work, the floor and 
walls, to the height of the impervious 
portion, should be washed down with 
water containing some deodorant, and 
all tubs, tables, benches, and utensils 
that have been in use should be 
similarly cleansed. The inner walls 
and ceUings should be periodically 
lime-whited. (6) All uudried gut 
brought upon the premises should be 
brought in closed impervious vessels, 
whidb should not be opened except in 
the chamber where they are to be 
manipulated, and all refuse matters 
should be removed from the premises 
daily in the olosed vessels in which 
they are deposited. Any gut which 
arrives in an offensive condition should 
at once be placed in a deodt^rant solu¬ 
tion ; and some antiseptic solution 
should (as appears to be practicable) be 
used for the soaking even of frah 
guts on their first arrival. (6) Great 
care should be taken in dealing with 
the refuse matters after removal from 
the premises. If deposited anywhere 
upon land, the matters should at once 
be covered over with a layer of fresh 
earth. At Caine, where the nuisance 
from the deposit of refuse in farm 
premises was at one time intolerable 
at a distance of several hundred yards, 
the nuisance has, without altering the 
poeition of the deposit, been obviat^. 
A wall of straw litter is mode/encloa- 
ing a space within which the refuse ie 
thrown, and the offensive matter is 
immediately covered up with dry eert^ 
and ashes : this building up of tha 
wall and deposit of reft)ae and" earth 
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is continued until a sufficient mound I 
is raised. When it becomes necessary 
to remove this as manure, it is re¬ 
moved inoffensively. Such a stack as 
this should, however, be protected 
from the rain. 

(/) If care is not used the trade 
of catgut making is peculiarly offen¬ 
sive, BO much so that in certain in¬ 
stances it has been noticed that the 
workpeople retain a filthy odour even 
after clanging their clothes. This, 
however, is due in some measure to 
want of cleanliness in the work and in 
the person, but more to the absence 
of disinfectants. M. Labarraque’s 
disinfecting liquid, which is hypo¬ 
chlorite of soda, has been employed 
with great success, and this, or some 
of the several disinfectants tliat can 
be used without injury to the gut 
and at a quite small expense, should 
be employed. The hypochlorite of 
soda is said to improve the colour of 
the membrane without injuring its 
strength. 

Silkwonn Gut.— This substance, 
also called Florence gut, or simply 
Florence, is the fine strong fibre uni¬ 
versally employed by anglers for at¬ 
taching them hooks. Its preparation 
is thus described by Mrs. Whitby : 
There are some silkworms which 
come to maturity, turn yellow, but 
not clear, yet show no disposition to 
rise on the manello. The person in 
charge should walk round the labora¬ 
tory once every morning and evening, 
and collect all such hit, heavy, opaque¬ 
looking creatures, and put them into 
a basin of half vinegar, half water; 
here they should be left 12 hours, and 
treated thus: A board should be 
prepared, 30 in. by 6 in., with a row 
of pegs at each end, and notches all 
round the edges. Two intestinal 
pAnala run through the length of the 
silkworm; these should be separated 
from the head of the insect while in 
the vinegar and water, and the threads, 
one by one, drawn out rapidly to their 
full extent, and fixed at full stretch 
on the board, by means of the p^ 
and notches. Expedition is to be 


observed, as the air soon hardens the 
strii^ ; they must on no account be 
pass^ through the finger and thumb, 
as they are of no value if fiat. The 
yellow mucilage which clings to the 
strings is removed afterwards by being 
boiled in soap and water. When the 
Florence (for the time being) is drawn 
out, the l^rd should be pl^ed in the 
sun to dry. To clean the gut, take a 
bit of soap the size of a nutmeg, and 
l)oil it in a gallon of water. When the 
soap is dissolved, put the Florence into 
it, and boil for 10 minutes; take it 
out, and pass it through cotton, to 
remove what may remain of the 
yellow matter, but pass it so lightly 
tliat the gut, which becomes soft by 
boiling, may not be flattened. When 
again stretched and dried on the 
bmrd, it becomes clear and strong. 
Experience alone can bring this to 
periection, but it is worth the trial 
with silkworms which will not spin, 
and which would therefore be lost; 
and, if well made, Florence should 
sell for \d, or \d. the string, accord¬ 
ing to its length, strength, rounduess, 
and clearness." There is room for ex- 
peri meut on other plant-eating cater- 
pQlars with a view to utilkLog them 
in this way. 

Celluloid, and Ivory 
Substitutes. 

Celluloid. -(a) Pure celluloid is 
nitro-cellulose witha composition that 
is nearly allied to gun-cotton, and is 
prepared ly submitting cellulose to 
the action of a mixture of nitric and 
sulphuric acids. Both cotton and 
paper are varietieeof cellulose, and are 
used for making nitro-cellulose. 
Cheap solvents of c^ulose are a mix¬ 
ture of methylated spirit and camphor 
acetone, and a mixture of amyl acetate 
and petid^um spirit. The two former 
are usually employed for rendering the 
celluloid plastic so that it can be 
moulded into shape, while the latter 
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is used for making a transparent solu* I obtain a homogeneous paste. The py< 


tion. 

(i)lD making celluloid the first opera* 
tion is the preparation of a nitrated 
cotton, which is similar to gun-cotton. 
Two parts of strong sulphuric acid are 
mixed with 1 part of concentrated 
nitric acid in a shallow stoneware vat. 
The cotton or tissue paper is weighed 
out and put into small perforated jars, 
each provided with a lid, and when the 
temperature of the acids is 60° C., the 
jars are placed in the acid, which pene¬ 
trates through the perforations to the 
cotton. After about forty-five minutes 
the jars are removed and placed in a 
vat of water, and fresh water is run 
through the vat to wash out the acid, 
Hie last traces being removed 1:^ a little 
ammonia or carbonate of soda. The 
nitrated cotton is next dried at a low 
temperature, and is mixed with cam¬ 
phor and spirit of wine or with acetone 
which will soften it. The mass is then 
kneaded and pressed into square blocks, 
Moulded articles are made from the 
plastic celluloid, but some articles are 
out or turned from the solid. The 
celluloid soon hardens in contact with 
air owing to the loss of the solvent. 
As a rule, a little castor oil is mixed 
with the celluloid to make it more 
flexible. 

(p) In one method of making cellu* 
loid the pyroxyline is obtained from 
cigarette papwr of very good quality. 
This paper in rolls 13 in. in width and 
S3 to 35 lb. in weight, is unrolled 
mechanically and immersed in a mix¬ 
ture of 5 parts of sulphuric acid of 
66° 3., with 2 parts of nitric acid of 
42° B., kept at a temperature of about 
86° P. (35° C.). The cellulose of the 
paper after 12 or 15 minute* immer¬ 
sion, becomes changed into nitro¬ 
cellulose, which is soluble in a mixture 
of alcohol and ether. The solubility 
is tes^ by a hasty trial. The pro¬ 
duct is tben removed from the acid 
bath, the liquid is expressed from it, 
jmd it is thrown into water. After a 
prhUminaiy * washing it is placed 
^Ong. with water in a pulp vat, and 
trituiBted for 2^ to 3 hours in order to 


roxylinethon has to undergo bleaching, 
the operation being effected by the use 
I of a solution of potash permanganate, 
j When contact with this reagent has 
been sufficiently prolonged , the excess 
; of permanganate is eliminated by 
! wasMng. Then the mtvss is treated 
' with a solution of sulphurous acid in 
j order to dissolve the oxide of manga¬ 
nese, and the operation is finished by 
a series of washings in water. The 
w'hitened pyroxyline is put into boxes 
lined with filtering cloths, and then 
submitted to niechanica] drying. On 
I being taken from the hydro-extractor, 

I the material only retains about 43 per 
I cent, of water and is found to l)e in a 
i state fit for the preparation of cellu- 
I loid. It is then passed through a mill 
I having metallic runners, first alone, 
i and ^terwards mixed with the proper 
i quantity of camphor (wliich lias been 
' ^st rolled), and with colouring matter 
if it be proposed to make opac^ue 
I celluloid. After a do?sen sucoeasive 
I grindings, the mixture is moulded in a 
I metal frame, by hydraulic pressure, so 
; as to give slabs, that are arranged and 
I pressed between 10 to 12 sheeto of 
' thick bibulous paper. The water in 
i the mixture is then grailually absorbed 
I by the paper, the latter being renewed 
I 12 to 15 times. The slabs, thus 
j dried and reduced to a thickness of 
I about -j-\y in. are broken up between 
! bronze cylinders armed with teeth. 

! The pieces are allowed to macerate for 
about 12 hours with 25 to 30percent, 
of alcohol of 06°, and then the 
colouring matters soluble in aloohol 
are added, if it be proposed to have 
transparent coloured celluloid. The 
mixture is then passed through the 
rolling mill, the cyUnders of wMchare 
heated to about 122° F. (60° 0.). 
The operations are performed upon 12 
to 28 lb. at once. The rolling takes 
25 to 85 minutes, and terminom when 
the material has become homc^eneoue.' 
There is then obtained a sheqtttf about 
I in. in thickness, which is cut into 
pieces of 23J by 31J in. The latter 
are superposed on the table of a 
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hydraulic presu in a metallic box hav¬ 
ing double sides and being tightly 
closed, and allowing the heating to 
done by a circulation of hot water. 
The box is heated to 140° F. (60° C.) 
during the whole duration of compres¬ 
sion, which lasts about 4 hours. At 
the end of the operation, a current of 
cold water is passed into the Iwx, the 
pressure is removed, and there is 
obtained a very homogeneous block of 
celluloid about 5 in. tWek. The blocks 
are taken to the planing machine, and 
shaved into sheets varying from 0 • 008 
to 0*12 in. in thickness according to 
the purpose for which the product is 
designed. These sheets arc next 
placed in a ventilated stove, heated to 
131° F. (55° C.), >vhere they remain 
from 8 days to 3 months, according to 
their nature and thickness. 

In this description it has been only 
a question of celluloid of a uniform 
colour, either transparent or opaque, 
imitating pale tortoise-shell, coral, 
ebony, turquoise, etc. When it is 
desired to obtain a product to imitate 
amber, jade,spotted tortoise-shell, etc., 
each of the ingredients, of uniform 
colour, which is to compose the 
material, is prepared separately and 
then mixed, to be afterwards united 
by pressure. 

(d) Celluloid is also formed of 
divicled cotton waste, or similar 
substance, dissolved in one or more 
of the following solvents : Veget¬ 
able naphtha, nitro-benzol, camphor, 
alcohol, and glacial acetic add. Suf- 
cient of these solvents is used to 
make a soft, plastic mass, which is 
then or subsequently subjected to 
hydraulic pressure, and mixed with 
oils, gums, and colours. By this 
means, any d^ree of hardness or 
flexibility can be given to it, and it 
can be c^e white and transparent or 
of brilliant colour. It can be made 
os hard as ivory, or retained in so soft 
a condition as to be spread in layers 
over textile &bric8 much in the «ame 
way that paint is laid on. The sub- 
stanoe is water-proof, acid-proof, and 
air-proof. It can be worked in a 


soluble, plastic, or solid state. It can 
be pressed and stamped, planed as 
wood, turned in a lathe, cut with a 
saw, carved, inlaid, woven into fabrics, 
or applied as a varnish. It can be made 
either transparent or opaque, and is 
capable of bearing a high polish. 
When dyed, the dye runs through the 
whole substance, and cannot, conse¬ 
quently, be rubbed or washed off*. 

The manufacture may be divided 
into two distinct stages : (1) The pro¬ 
duction of the so-call^ “pyroxyline 
(2) The treatment of this compound 
with solvents, in order to make it 
plastic, and give it other desired quali¬ 
ties. The first stage of the process 
sutfers but little variation. A conve-. 
nient quantity of cellulose or woody 
fibre, such as disintegrated cotton 
waste, paper, etc., is fed into an open 
vessel colled a “ converter,'* and 
treated with an acid mixture com¬ 
posed of 1 part of nitric acid, sq. gr. 
1*420, and 4 to 6 ports of sulphuric 
acid, sq. gr. 1 * 645, mixed in a separ¬ 
ate ves^l, and kept as cool as possible. 
The acid mixture is pumped or forced 
up into the converter, while the 
fibrous substance, previously placed 
in a hopper over the converter, foils 
gradually into it by an opening in the 
top. The charging of the cotton into 
the converter occupies about 10 min¬ 
utes, and at the end of 20 to 30 
minutes at most, it is chemically 
converted into the so-called pyroxy- 
Uue or nitro-celluloae. This, together 
with the excess of acids adhering, is 
then allowed to fall through an open¬ 
ing in the bottom of the converter, 
and is caught in a large box provided 
with a false bottom of perforated iron 
or wire gauze, at about 6 in. above 
the real bottom. On this the wet 
mass remains for an hour, to admit of 
the excess of adds diumhog away as 
far as possible ; the still remuning 
impregnations of acid are then ex¬ 
press^ by placing the pyroxyline in a 
cylinder with a perforated bottom, 
and subjecting it to hydnulio pres¬ 
sure. The result is a hard cylinder 
of pyroxyline, oontuning from 6 to 
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20 per cent, of the acid mixture, in 
which Btbte it is stored for future use. 
When required, the cylinders of 
pyroxyline are tom into dust by 
special machinery, such as that em¬ 
ployed for grinding paper pulp, and 
the disintegrated mass falls into a 
large tank, where it is well washed 
with water, to remove the last traces 
of acid. It is then again placed in 
the cylinders with perforated bottoms, 
and pressed to remove the water, 
leaving in from 5 to 20 per cent. The 
solid cylinders of soluble pyroxyline 
are again broken up in the disintegrat¬ 
ing machine, preparatory for the 
treatment with solvents, which forms 
the second stage of the manufacture. 

Solveilts.-^l) One of the first sol¬ 
vents employed on a large scale was 
wood naphtlu, distilled with chloride 
of lime, in the proportion of 1 gal. of the 
naphtha to 2 to 6 lb. of fused chloride ; 
the more of the latter used within 
these limits, the stronger will the 
solvent be. The first 3 qt, of the 
distillate are collected for use; the 
remainder is caught in a separate 
vessel BO long as any spirit comes over, 
and is distiUed again at the next 
operation with more fresh materials. 
The deposit remaining beliind in the 
still is chloride of lime, dissolved in 
water and contaminated with some 
tany matter. It is run into an open 
iron vessel, heated by a fire beneath, 
'to evaporate away the water and fuse 
tlie chloride of lime ready for re-use. 

The solvent thus prepared is ap¬ 
plied to the pyroxyline in such propor¬ 
tions as to make a pasty mass ; but if 
used alone, the resulting celluloid 
would soon become hard and brittle. 
To avoid this, a certain quantity of 
oil is added to the mass, and kne^ed 
up with it in the mixing machine. 
The proportion of oil wUl vary with 
the desi]^ degree of toughness. To 
produce a consistency suitable for 
coating telegraph wires, or for spread- 
dn textile fabrics, the proportion 
Cf oil may equal half the weight of the 
pyroxyline. If the oil used be iSrst 
mated with chloride of sulphur, the 


I compound is much more elastic. It 
I is thus treated by mixing with 2 to 10 
per cent, of liquid chloride of sulphur, 
according to the degree of elasticity 
required ; but the chloride of sulphur 
should first be diluted with an equal 
bulk or more of mineral naphtha, or 
bisulphide of carbon, to prevent too 
violent action. The prepare<l oil is 
compounded with the dissolved pyroxy¬ 
line in various proportions, but seldom 
exceeds 20 per cent. 

I (2) To increase the hardness and 
I modify the colour of the product, 
sometimes a small portion of gum or 
resin, such as shellac or copal, is 
added, but seldom more tlian 5 per 
cent. The wood naphtlw may re¬ 
placed by alcohol, and the chloride of 
lime by chloride of zinc, or manganese 
fused or dry. For economy’s sake, a 
small quantity of .light spirits from 
coal may be mixed with the solvent, 
but it is not desirable. For the oil 
may be substituted balata gum treated 
with chloride of sulphur—usually not 
more than 6 per cent, of the chloride. 
The combustibility of celluloid thus 
made may be corrected ly the addi¬ 
tion of cldoride of zinc or tungstate of 
soda. Ten per cent, of either effectu¬ 
ally prevents burning; but usually 
much leas will do, especiallj when pig¬ 
ments are used. The same end is 
attained by employing iodide of cad¬ 
mium, oxalate of zinc or manganese, 
or gelatine dissolved in glacial acetic 
acid. 

(3) A practical difficulty attending 
the use of the above process is that 
the solvents employed are so volatile. 
Large masses of celluloid may be pre- 
par^ better, quicker, and with less 
consumption of solvent ty adopting 
nitro-beuzol, aniline, or glacial acetic 
acid, and the celluloid may then be 
worked in the open air. The ordinary 
volatile solvents are improved ly the 
addition of camphor. 

When using nitro-bensol, the oom* 
mercial article should be distiltad with 
hydrochloric acid or chloride of linn, < 
say 6 lb. of either to 1 gal. of niti^ 
benzol, which is thus rcu^ered purer 



Celluloid and Ivoey Substitutes : Solventa. 219 


and sweeter. One hundred parts of 
pyrozyline are then moistened with 
ordinary solvent — preferably naphtha 
distilled cliloride of lime—and the 
excess of solvent is removed by 
hydraulic pressure. The other solvent 
is tlien added in the proportion of 10 
to 60 parts of prepared uitro-benzol or 
aniline, together with 10 to 50 parts 
of camphor, and 150 to 200 parts of 
oil, preferably cotton-seed or castor. 
This mixture is forced between rolls, 
heated by steam being admitted into 
them, till the whole forms a well-com¬ 
bined dough or paste, which will be 
more or less stiff according to the 
quantity of solvent used. For a hard 
compound, the oil should be less than 
the pyro.xyline ; for a soft one, it 
should exceed the latter—say, 150 to 
200 oil to 100 pyroxyline. In making 
celluloid with glaci^ acetic acid, 100 
parts of pyroxyline are dissolved in 
50 parts of the acid, for a stiff paste ; 
or 100 to 300 or more ports, for a 
semi-fluid consistency. 

(4) Usually the pyroxyline requires 
, to be dried before dissolving it. The 
conduct of this operation on large 
quantities reqiiires much care and time 
and a very large space of drying room, 
so that great ^vantages, on the score 
of cost, ease, and safety, are to be de¬ 
rived from dissolving it in a moist 
state, For this purpose, the pyroxy¬ 
line is prepared in the usual way, and 
when rendered soluble hy the ad¬ 
dition of hydrocarbon solvents, it is 
taken out of the acids and placed in a 
hydraulic machine, by which as much 
as possible of the acid is expressed. 
The cake of pyroxyline is then taken 
out of the press, opened out, put into 
a centrifugal washing machine, and 
washed with water until clean ; then 
the rotation of the machine is contined, 
to throw out the surplus water. Or 
the pyroxyline, after conversion, may 
be ;[^ed in tl)e centrifugal machine, 
and there deprived of the acids, and, 
without removal, be thoroughly washed 
byadmitting a copious supply of water, 
the operation occup^ng from afew min¬ 
utes to an hour, When the pyroayline 


1 does not contain more than 5 to 10 
I per cent, of water, it is dry enough for 
solution in naphtha, etc. 

(5) Instead of evaporating the sol¬ 
vent used in making the celluloid, it 

I may be removed by precipitating the 
pyroxyline by means of water, mineral 
naphtha, etc. There is thus obtained 
, a semi-Bolid mass, containing a small 
' quantity of the solvent, which is 
I {tossed through grinding rolls or 
I other disinte^ting machinery, and 
i then worked up as usual. The cellu- 
I luid is placed in a vessel containing a 
! revolving agitator or beater, toother 
with water or mineral naphtha in the 
proportion of 1 lb. of celluloid to 1 qt. 
of liquid, and tiie agitator is set in 
motion. After a short time, the 
celluloid is let out in a curd-like form, 
and submitted to pressure (not exces¬ 
sive), to separate the liquid. It is 
convenient to place it in a vessel of 
cylindrical form, and about 12 in. in 
diameter, provided with a movable 
and perforated bottom, covered with 
sevei^ layers of wire gauze. This is 
filled with the curd-lJke celluloid, 
j upon which a plunger is forced down, 

I and a cheese-like block is produced. 

I This is rolled down between rollers 
I heated by steam, and any pigment, etc., 

, is worked in them at the same 
, time, the mixture being paased 
i through and through till perfected, 
i The solvent used is preferably mineral 
naphtha, as free from smell as possible. 
The solvent taken up by the liquid 
I is recovered by distillation, if water 
has been used ; but in the case of 
' naphtha, the greater port will separate 
on standing, and may then be decanted 
off. 

(6) Camphor is now mostly used as 
the solvent of the {rproxyline. The 
latter is first reduced to a fine pulp 
grinding it in water in a machme such 
as is us^ for grinding paper pulp, and. 

I to the pulp thus prepaid (mlverised 
camphor is added in the proportion of 
1 paH by weight of camphor to 2 parts 
P2^^1ine when dry. At the same 
time is added any desired materiid for 
I colouring the celluloid or modifying 
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its spMific gravity. The camphor is 
comminuted by grinding in water, 
trituration, or solution and precipita¬ 
tion. The camphorated mass is placed 
in a mould, and heated to a sufficient 
temperature to liquefy or vaporise the 
solvent, and is then subjected to heavy 
pressure. The temperature should 
never exceed 300° F. (149° C.), or the 
pulp in contact with the mould will be¬ 
come charred; sometimes 150° F. 
(66° C.) suffices. The mixture should 
remain in the mould under heat and 
pressure till the conversion of the 
pyroxyline is completed ; it is then 
1^ to cool under pressure in the 
mould. When first taken out, it has 
the consistency of sole leather ; but is 
easily softened by heat till the camphor 
has evaporated, when it grows as hard 
as horn. 

(7) The following process is adopted 
in practice to dissolve the pyroxyline 
in camphor, eliminate the solvent, and 
form a solid mass of celluloid at one 
operation. The prepared mixture of 
soluble pyroxyline and camphor is first 
dried, by compressing the moist pulpy 
compound into convenient sized cakes 
about } in. to ^ in. thick, and arrang¬ 
ing them in a pile with intermediate 
layers of paper, or other absorbent 
material, and subjecting the pile to 
pressure in a hydrauhe press. By this 
means, the material is uniformly and 
sufficiently deprived of its moisture, 
while the compression of the material 
and exclusion of the air prevent all 
danger of i^ition when exposed to the 
sun or the heated air of a drying-room. 
The mixture of pyroxyline and cam¬ 
phor is subjected to pressure by means 
of a plunger in a heated cylinder pro¬ 
vided with a discharge nozzle or pipe, 
tile cylinder being of sufficient length 
to cause the oonverrion of the pyroxy¬ 
line to ti^e place while the material is 
being gradu^y forced through it, so 
that Iw repleifisbing it as it becomes 
. {Wltially empty, a gi^ual dischaige of 
. tim cell^oid is effected, in the form of 
«bontinuous bar or sheet. The 
by&nder is unequally heated, in such 
a manner that the mixed material will 
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first be compacted in the colder por¬ 
tion, before the solvent is melted and 
the process of transformation com¬ 
mences. The air is thus allowed to 
escape more freely, and is more com¬ 
pletely expelled, while the conversion 
of the pyroxyline is effected in another 
and hotter portion of the cylinder, as 
the mass is forced through it. The 
upper or receiving end of the cylinder 
is cooled by Injing surroundcil by a 
cold-water jacket; and the lower or 
disclmrgiug end is heated by a steam 
or hot-water jacket. The former is 
supplied by the escape pipe of the 
hydraulic press. In the discharge 
end of the converting cylinder is a 
central heating and distributing case, 
constructed with radial pins or projec¬ 
tions, by which the material, before it 
escapes from the cylinder, is caused to 
pass through the annular space around 
the central core, and in contact with 
the heated surface of the cylinder, 
while the spurs or pins divide and mix 
the material, and at the same time 
serve to conduct the heat from the 
cylinder to the central core. The 
dischaige pipe is passed through an 
equalising warm-water vessel, which 
keeps it sufficiently warm to prevent 
the material in contact with the inner 
surface cooling faster than the central 
portion, as the unequal cooling, and 
consequent unequal consistency, of the 
different portions of the material would 
cause the central and softer portion to 
move faster than the outer and harder 
portion, thus destroying the homo¬ 
geneity of the mass, and rendering the 
surface rough and broken. The solu¬ 
ble pyroxyline is first comminuted in 
a wet condition, and the excess of 
water is pressed out. The camphor 
and colours, as required, are then 
thoroughly incorporated with it by the 
mixing rollers. The oompoundi thua 
prepaid is formed into oa^ea by 
means of a mould and foUoii^, the 
bottom of the mould bcii^, made 
septuato, hnd serving to trao^rm the 
formed cake to the pile. These cakes 
are preferably made about 12 in. square 
and } to in, thick; k would be 
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difficult to properly absorb the mois¬ 
ture from thicker cakes. These are 
laid up in a pile with layers of blotting- 
paper between them, and are then 
plMed in a hydraulic press to remove 
the water as ^ as necessary. During 
this process, the compound is protected 
from the air, to prevent evaporation of 
the camphor and to avoid the chance 
of ignition. The rapidity with which 
this drying is effected ensures great 
saving of time and space. The dried 
material is ready for conversion into 
celluloid, for which pur{K)se it is trans¬ 
ferred, with the solvent, to the con¬ 
verting cylinder. The heat from the 
steam-jacket 8urroun<liug the lower 
portion of this cylinder brings about 
the conversion of the pyroxyline to a 
homogeneous mass of celluloid, which 
is then forced through a discharge 
nosude, constructed according to the 
desired form of the product, e.g. in 
bars or sheets, or directly into a mould 
of the article to be manufactured. 

(8) The use of various solvents and 
combinations of solvent materials has 
been attempted or proposed ; e.g. a 
mixture of camphor and oils in ateut 
the following proportions, viz.;— 

Camphor, camphor oil, 
or liquid camphor . 20 pts. by wt. 
Oil, such as castor or 
linseed, before or 
after boiling. . . 40 ,, „ 

Pyroxyline (soluble) .40 ,, ,, 

These will give a consistency suitable 
for covering telegraph wires, or for 
moulding or sprea^ng. For material 
with greater or leas flexibility, or 
greater or less fluidity, the proportion 
or character of the oil must be 
changed. In producing very hard or 
r^d material, it is pr^erable to use 
oUjs which will themselves harden by 
exposure to air, as those which have 
been boiled. Camphor may also be 
used in about equal proportions with 
hydrocarbons having a boiling point at 
220° to 400° P. (104°-204° C.), or with 
alcohol or spirits of wine; or hydro¬ 
carbons in equal j^portions with 
aloohol 'f or oastor-ou in equal propor¬ 


tions with alcohol ; or a distillate of s 
mixture of camphor-oil and hydrocar* 
bons, or of camphor and bisulphide ol 
carbon in conjunction with alcohol; 
or aldehyde, either alone or with 
alcohol. Either of these solvents may 
be employed with the other ingrediente 
in about the following proportione 
to produce a semi-fluid celluloid ;— 

Pyroxyline (soluble) . 27 pts. by vrt. 

Cwtor-oil .... 27 ,, ,, 

Camphor , . . . 6 ,, „ 

Either of the foregoing 

solvents .... 40 „ ,, 

The consistency will depend chieflj 
on the proportions of the oil, as be¬ 
fore. 

(9) Parkes suggests the use of e 
solution of carbon tetrachloride and 
camphor, either alone or with gums, 
resins, oils, dyestuffs, etc. He alsc 
proposes to use carbon bichloride and 
camphor, when the solution takef 
place under the aid of heat and pres¬ 
sure. Camphor, too, is a good solvent 
when heated to its melting point, at 
this temperature and under pressure, 
it dissolves the nitro-cellulose as fast 
as it can be mixed with the melted 
camphor, until it forms a stiff mass. 
This mass, to which other substances 
may be added, can be rolled and 
pressed into moulds. To lower the 
melting-point, he adds oil, para^, 
turpentine, alcohol, benzol, ether, 
etc., whereby thinner solutions are o^ 
tamed. Another powerful solvent for 
nitro-cellulose can be made by conduct¬ 
ing sulphurous acid gas through granu¬ 
lated camphor, or hy dissolving cam¬ 
phor in sulphurous acid. A solution 
of camphor in benzol, of such quality 
that no unpleasant odour is left when 
the compound is done, works very 
rapidly with the aid of heat and pree- 
Bure. Oils, gums, resins, and (fyee 
can be added according to requirements. 
Turpentine and camphor also dissolve it 
with heat and pressure very quickly. 
Nitro-cellulose softens ra|ndly B 
sprinkled with aloohol, ether, or othei 
solvents of gun cotton, thor 
pressed into hot moulds. 
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Imitation Pearl. — Fiah-Bcales 
are mixed with the dissolved pyroxy- 
line, and a pearly lustrous material is 
thus produced. To form a thin veneer 
of artificial pearl, 1 part of this material 
is mixed with 100 parte of pyroxylino. 
The latter is first ground with a solvent 
and oil to a doughy consistency, the 
pearly compound is then added, the 
solvent is separated, and the celluloid 
is worked up in the ordinary way. But 
when the celluloid is required in a 
semi-fluid condition, the solvent must 
be increased instead of removed, and 
a much larger proportion of the peariy 
material wdl be needed. The best 
lustre produced is that mode in France 
from the scales of the whiting. In 
producing a coloured celluloid, prefer¬ 
ence should ^ways be given to dyes— 
especially aniline—rather thair pig¬ 
ments. Thebrightestandmost delicate 
colours may be imparted. 

To Manufacture Celluloid 
BO ae to resemble Ivory.— 
The following plan is adopted: The 
celluloid is made without any colour¬ 
ing matter, and is kept as clean and 
w&te as possible; when in a dough- 
like state, it is rolled into sheets 
in. thick. Meantime another 
celluloid is prepared containing car¬ 
bonate of strontia in the proportion of 
1 part to about 200 parts of pyroxyline, 
and thii* also is rolled into sheets, 
^ese sheets are placed alternately one 
over another, to produce any desired 
grain. A go^ plan is to lay a trans¬ 
parent and an opaque sheet one over 
the other, and roll them up together, 
then take the roll and twist it, pass it 
through heated rollers, and roll It down 
into a slab, for cutting knife handles or 
whatever may be required. 

In woriL^ white or li^ht-coloured 
oeUuloids, ot those in imitation of 
pearl or ivory, it is necessaiy that 
poroelain orgla&s voasels should 1^ used 
UL its manu^ture as far as possible, 
and the rollers through which it U 
{SMsed must be covered with platinum, 
fft^tber metals are acted upon by the 
tjeUuloid. A coating of platiniuii 
in. tbiok will be veiy durable. 


White Celluloid. —For producing 
a white celluloid, without unduly in¬ 
creasing its specific gravity, the dis¬ 
solved pjToxylineond otheringredients 
aremixedwith white starch, eitherfrom 
wheat, rioc, potatoes, etc,, or with 
arrowroot, tapioca, or other amylace¬ 
ous substance, or with wheat flour, or 
with cotton ground and bleached. 

Billiard Balls. —The process 
employed is as follows : To 100 parts 
of pyroxyline, dissolved, ground, and 
strained as usual, are added 300 to 
500 parts of the solvent—alcohol 
100 parts, naphtha 50 parts; 100 to 
160 parts of arrowroot or starch; 50 
to 200 parte of the best zinc-white. 
The solid matters are added to the 
plastic solution of the pyroxylino, and 
the whole is placed in a closed rolling 
or grinding apparatus, the rollers 
being heated by steam, and the com¬ 
pound is ground up t^ most of the 
solvent is driven ofiT. The latter is 
recovered by conveyingitthrough pipes 
to a Liebig's condenser. The mass 
is now about as stiif as clay, and may 
be moulded or rolled, and placed in a 
warm place for seasoning. When well 
seasoned, the ball may be turned. 
When leas specific gravity is required, 
it is best to employ as much amylaceous 
substances as possible, they being 
lighter than the zinc. Ground and 
bleached cotton fibre may be rubbed 
up with the plastic pyroxyline, in the 
proportion of 100 ports disintegrated 
cotton to 300 parts pyroxyline paste. 
When making colour^ celluloid with 
amylaceous substances or cotton, the 
coloiirs should be added at the same 
time, and ground up with the other 
ingr^ents. 

Bental Celluloid.— The trans- 
fonnation of the pyroxyline is effected 
by camphor, and without the use of 
fixed oils or fusible pon-solveiit gums, 
which are paired to be combined with 
the material when ether, ahxmol, etc.,, 
are used, and which would in^Mur the 
strength, durability, purity,‘and fit¬ 
ness of texture essential in. deoml 
plates. 60 parts at least by we^ljt or 
camphor are added to AM ppHba of 
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soluble pyroxyline; more camphor 
makes the compound more plastic. 
The plates formed are placed in a 
drying-room heated to 150® to 180° F. 
(65® to 82® C.), the latter being the 
maximum, to drive off the camphor. 
A temperature above 200® F. (93® C.) 
will expand the material, and make it 
porous and brittle. It is said tliat 
this compound is lighter and stronger 
than dental vulcanite or indiarubber ; 
its colour is the same as the natural 
gum, and is uncliangeable; it lias no 
unpleasant taste ; it is absolutely non- 
injurious, and never shrinks or warps 
after setting. 

Potatoes as Cellulose.— Con- 
sidered os raw material for celluloid, 
potatoes contain about 20 per cent, of 
starch and 80 per cent, of water. By 
the action of nitric acid on starch it is 
converted into a nitro derivative, and 
this nitro derivative is practically the 
same as nitro-cellulose, from which 
celluloid is made. Hence it is possible 
to make a celluloid from starch ; but 
after taking into account the price of 
the potatoes and the cost of evaporat¬ 
ing off tho 80 per cent, of water, it 
will be found that paper or cotton is 
a much cheaper raw material. 

Colouring Celluloid.— Celluloid 
is stained during manufacture, but it 
could no doubt 1% coloured afterwanls 
•if the dye were dissolved in a fluid 
which would soften the celluloid. 
Any aniline dye may be dissolved in 
methylated spirit, and in this the 
celluloid should be soaked for a short 
time ; if this has not the desired effect 
add a little camphor to the spirit. 
In the latter case, do not leave the 
celluloid in the liquid very long or it 
will become quite soft. 

Hardening and Softening Cel- 
luloid.<~>There is no method of hard¬ 
ening celluloid after it is made ; if it is 
required hard, then 3 to 6 per cent, of 
re^ or sheUac is mixed with the 
or^nalpyroxvliiiie fcrthe manufacture 
of the celluloid. To soften the cellu¬ 
loid and render it flexible castor oil is 
used. Opaque celluloid lOAy Aian be 
mademu^ harder and more libo ivoiy 


by the addition of mineral matter 
such as carbonate of lime or zinc 
oxide. 

IncombuBtible Celluloid.— 
Mabille and Lerclerc, patented a pro¬ 
cess for making a kind of incombust¬ 
ible celluloid. To a solution of 
celluloid is added a mixture of ether 
and alcohol containing iron salts. 
A clear liquid of the consistency of 
syrup results, and if the solvents are 
driven off from this, an incombustible 
non-inflammable celluloid remains. 
It would appear from the announce¬ 
ment that a chloride of iron is used, 
since it is stated that should the 
celluloid become heated the gases of 
the chlorine components wo^d ex¬ 
tinguish the flames. 

Incombustible Ivory Substi¬ 
tute. —A compound said to be fire¬ 
proof, and suitable as a substitute for 
ivory, is thus^nade : A solution ispre- 
{)ared of 200 parts of casein in 50 {»rte 
of ammonia and 400 of water, or 150 
parts of albumen in 400 of water. To 
tlie solution the following are added : 
quicklime, 240 parts ; acetate of alu¬ 
mina, 150 parts ; alum, 50 parts ; sul¬ 
phate of lime, 1200 parts ; oil, 100 
parts. The oil is to be mixed in the 
last. When dark objects are to be 
made, 75 to 100 parts of tannin ore 
substituted for the acetate of al umina . 
When the mixture has been weU 
kneaded together and made into a 
smooth paste, it is passed through 
rollers to form plates of the deedred 
shape. These are dried and pressed 
into metallic moulds previously heated, 
or they may be reduced to a very fine 
powder, which is introduced into 
heated moulds and submitted to strong 
pressure. The objects are afterwards 
dippedinto the following bath : Water, 
100 parts; white glue, bpart; phos¬ 
phoric acid, 10 parts. FmaUy, they 
ore dried, polished, and varnished with 
shellac. 

ArUfleial Ivpi^.—(1) Make isin-, 
glass and brandy into a paste, with 
powdered egg-shell, very finely ground. 
Give it any desir^ colour; oil the 
mould, into which the paste must be 
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poured warm. Leave the paste in the 
mould until dry, when its appearance 
strongly resembles ivory. 

(2) In making articles of artificial 
ivory, the greatest difficulty hitherto 
has been tli^t in order to gain the ne¬ 
cessary firmness, a large percentage of 
the binding substance to be used, 
and hence only dark coloured articles 
could be produced. Hyatt, however, 
produced a substance having a pure 
white colour. This result is arriv^ at 
by grinding up any suitable inert 
matter with a solution of a proper 
cement. The cement solution iB|t]^n 
expressed, the residue is dried and 
ground, and the powder thus obtained 
is hea^ and pressed into moulds. 
The most suitable inert matter found 
is oxide of sdnc, and the best cement 
is shellac, or some other similar vege¬ 
table Bul»tance. A solution of NH, 
forms the solvent: Hyatt first dis¬ 
solves 8 parts shellac in 32 parts NH„ 
sp. gr. 0*995, by thorougbJy mixing 
the two at a temperature of 99° F. 
(37^° C.) for 6 hours in a rotating 
cylinder. 40 parts of oxide of zinc are 
now mixed 1^ hand into the thin 
^nrupy solution, and the mixture is 
well ground in a colour-mill. The 
NH„ having served its purpose, is now 
driven off by heat, or by exposing the 
mixture on glass plates for a long time 
to the air. The residue consisting 
merely of dhy shellac and zinc oxide, 
•is again finely powdered, and the pow¬ 
der thus obtained is pressed into the 
moulds with a pressure of about 
2000 lb. per sq. in., and at a tempera¬ 
ture of 276° to 210° F. (126° to 1374° 
C.). If the article is to be colours, 
the colour is added either to the solu¬ 
tion lust before the first grinding, or 
the diy mass before the se(X)Dd grind¬ 
ing. 


Cements and Lutes. 

(See aUo Glue ; Sealing Wax ; 
Shellac ; Etc.). 

A Cement is a natural substance, or a 
compound which will act as a strong 
adhesive between either two similar 
Bubstanoes, or two substances of quite 
dissimilar character. Lutes are em¬ 
ployed to make tight joints without 
being adhesive. 

The success of a cement depends 
quite as much upon the manner in 
which it is used as upon the cement 
itself. It is especially necessaiy to 
understand the characters and proper¬ 
ties of the cement. Every cement 
may be assigned to one of four classes, 
according as it (1) Dries by evapora¬ 
tion ; (2) Conjg^s by cooling; (3) 
Hardens by oxidation ; or (4) ’’ 

by chemi^ changes. To the first 
class belong pastes, mucilages, alcoholic 
and other solutions of gums and resins, 
and, to a certain extent glue. To the 
second belong such cements as sealing- 
wax, turner’s cement, shellac, etc. 
The third class includes gold-size, 
diying oil, white and red le^, etc. ; 
and the fourth class coven plastor-of- 
Paris, the so-caU^l iron cement, and 
others of that kind. 

If the beat results would be attained, 
the following rules must be rigorously 
adhered to 

1. The cement must be brought into 
intimate contact with the suiWe to 
be united. Thus, when glue is em¬ 
ployed, the Bur&oe should be made so 
warm that the melted glue will not be 
chilled before it has tame to effect a 
thorough adhesion; a dn^ of melted 
^ue allowed to simply fall on a sur- 
of dry, cold wo^ and solidify 
there, will often fail to adhere at all, 
while if the same drop had heed rubbed 
in, it would have attached itself to it 
with wonderful power oi .adhesion. 
l%e same is more eminently true 
regard to cements that are used ^ a 
fused state, such as mixtjmes of \esin. 
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shellac, and aimflju- mAterialB. These 
matters will not adhere to any 8ub> 
stance unless i|};ie latter has been 
heated to nearly or quite the fusing- 
point of the cement used. This fact 
was quite familiar to those who used 
sealing-wax in the old days of seals. 
When the seal was used rapidly, so as 
to become heated, the sealmg-wax 
stuck to it with a firmness that was 
annoying, so much so that the im¬ 
pression was in general destroyed, 
from the simple fact that the sealing- 
wax would rather part in its own su^ 
stance than at the point of adhesion 
to the stamp. Sealing-wax, or ordin¬ 
ary electriccJ cement, is a very good 
agent for uniting metal to glass or 
stone, providing the masses to be 
united are made so hot as to fuse the 
cement, but if the cement be applied 
to them while they are cold, it will 
not stick at all. This fact is well 
known to the itinerant vendors of 
cement for uniting earthenware. By 
heating two pieces of dell so that they 
will ^e shellac, they are able to 
smear them with a little of this gum, 
and join them so that th^ will break 
at any other port rather than along 
the Une of union. But although 
people constantly see the operation 
performed, and buy libendly of the 
cement, it will be found that in nine 
'* oases out of ten the cement proves 
worthless in the hands of the pur¬ 
chasers, simply because they do not 
• know how to use it. They are afraid 
to heat a delicate glass or porcelain 
vessel to a sufBcient degree, and they 
are apt to use too much of the mate¬ 
rial, and the result is a failure. 

The great obstades to the absolute 
contact of any two surfaces are air 
and dirt. The former is universally 
present, file latter is due to accident 
or oarelesanesa. All Bur&oes are 
covered with a thin adhering layer of 
ear, whidi is difiBcult to remove, and 
wluoh, althou^ it may at first sight 
■aem improbable, bears- to the outer 
■urfooe of most bodies a relation dif¬ 
ferent firodi that maintuned 1^ the 
air a few lines away, and until this 


layer or film of air has been zemoved, 
it prevents the absolute contact of any 
other substance. The reality of the 
existence of this adhering layer is well 
known to all who are familiar with 
electrotype manipulation, and it is 
also seen in the case of highly polished 
metals, which may be immersed in 
water without hemming wet. Thus 
the surface of a needle retains this 
film of air BO strongly, that it will 
float on the surface of water rather 
than give it up. 

Unless this adhering layer of air is 
displaced, it will be impoaaible for any 
cement to adhere to the surface to 
which it is applied, simply because it 
cannot come into contact with it. 

The most efficient agents in dis¬ 
placing this air are heat and pressure. 
Metals wanned to a point a little 
above 200° F. (93J° C.), become in¬ 
stantly and completely wet when im¬ 
mersed in water. Hence for cements 
that are used in a fused condition, 
heat is the most efficient means of 
bringing them into contact with the 
Burfa^ to which they are to be 
applied. 

When it is intended to unite two 
pieces of earthenware or glass together, 
or a piece of glass or other sutetanoe 
to metal, by means of a cement that 
is to be used in a fused state, the sur¬ 
faces that are to be united should 
always be made so hot that the cement 
will become perfecfiy liquid when 
brought into contact with them. 

In the case of glue, the adhesion is 
best attained by pressure and friction, 
combined with moderate warmth. In 
large establishments, where good glne 
joints are an importwt item, a spw^ 
room, carefully warmed, b set aside 
for thb operation. 

2. Avery importuit point b that 
as little oement as possible fiionld be 
used. When the united surfMsea are 
separated by a large mass of cement, 
everything depmds upon the stra^gth 
of the oement itself, snd not imon its 
adhesion to the sur&oea whkh it il 
used to join; and, in goml, oaments 
I are oompan^vely brittle. At flml 



226 


OBHSaiTB AND LXJTBB. 


sight one would suppoee that the more 
cement is used, the stronger will be 
the joint, and this is an error into 
which most inexperienced persons fall. 
Two pieces of earthenware, joined to¬ 
gether by a layer of shellac as tliin as 
possible, will adhere together and will 
be as strong at the junction as at any 
other part, while the same pieces 
united by means of a thick layer of 
the same cement, would fall apart on 
receiving the slightest jar. The rule 
which Erects us to use as little ce¬ 
ment as possible, admits of no excep¬ 
tions, and as a general thing the only 
way to obtain thin layers of cements 
that are to be used in a fused state, is 
to heat thoroughly the pieces tliat are 
to be united, press them forciWy to- 
sether, and keep them under pressure 
by means of weights, screws, or cords 
until the cement has hardened. 

3. The third point is the necessity 
for cleanliness, both in the preparation 
and in the application of tl^ cements. 
It may be a^ely laid down as a posi¬ 
tive rule that every extraneous sub¬ 
stance that is mixed with the material 
of a cement is an injury to it. Olue 
prepared in a greasy pot oaunot be 
expected to make a strong joint, and 
the presence of dust and dirt tends to 
weaken all cements. So, too, in the 
application of cements. If it be 
attempted to glue together two sur¬ 
faces of wood that are covered with 
dirt, the substances that are to be 
'united are not wood to wood, but dirt 
to dirt, and the joint, instead of 
possessing the strength of wood, 
united by means of good glue, will 
have simply the strength of dirt. 
Moreover, it must be remembered 
that the difTerent cements do not 
adhere with eqnsd force to substances 
of different kinds. Thus, glue ad¬ 
heres powerfully to wood and paper, 
but not at all to metal or glass, 
^lellac, if* properly applied, adheres 
readily to earthenware, glass, and 
nafeti, but not to some other sub- 
aMiaoes. ‘ If, then, glue be applied to 
ig grea^' Burtsoe, it“will not stick. 
Heoee the neoeesity for great cleanli¬ 


ness. All surfaces should be kept as 
clean as possible, or, if they should 
get accidentally soiled, they should be 
carefully cleaned, ^he mere rubbing 
of two wooden surfaces with a dirty 
hand will weaken the subsequent glue 
joint by at least 10 per cent. 

The most common case in which this 
rule is violated by the inexperienced is 
in mending articles which have been 
formerly glued, and have been again 
broken at the old place. Such articles 
when first mended, frequently last for 
a long time, but when a second attempt 
is to glue the pieces together, the 
joint seems almost to fall to pieces of 
itself. Here it is attempted to glue 
together, not two pieces of wood, but 
two pieces of old glue, and the result 
is failure. Soak off dl the old glue 
(do not cut or scrape it, or the pieces 
will no longer fit accurately together), 
wash the surfaces with a sponge dipped 
in boiling water, and when they are 
dry and warm, glue them together in 
the usual manner, and you will be 
surprised at the strength of the joint. 

4. See that the op^xtsing suifaow 
make a close, neat jomt, ^ore you 
attempt to cement them. Two pieces 
of wo^ that are to be glued together 
should be planed up so true that they 
are in contact at every point, and 
where an article has been broken, the 
surfaces to be joined should be pre¬ 
served from being broken or battered. 
This is particulvly the case when 
articles of glass or earthenware are 
accidentally broken, and it is not con¬ 
venient to mend them at the instant. 
They should bo carefully wrapped 
in separate pieces of paper, and .bid 
away where they will not be soiletf' and 
where the et^es will not be chipped. 
The joint will be greatly disfigured, 
and considerably we^ened if the edges 
are chipped a^ broken by aualess 
handling, or by bmng neediessly wd 
frequency fitt^ together. Keep the 
p&eoee from contact with qpoh other 
and with foreigu snbetanee* until you 
are ready to join them, and 4he joint 
will th«i be not only itrong, but 
almost invisihb. 
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5. Plenty of time should be allowed 
for the cement to dry or harden, and 
this is particular^ the case with oil 
oements, such as copal varnish, boiled 
oil, white lead, etc. These cements are 
said to but they do not dry by 
evaporation. Instead of losing any¬ 
thing, they actually gain in weight by 
absorbing oxygen from the air, and this 
process of oxidation is a very slow one, 
except as regards the very thin layer ^ 
that is in immediate contact with the 
air. Thus when two surfaces, each ^ 
in. across, are joined by means of u 
layer of wlute lead pl^d between 
them, 6 mouths may elapse before the 
cement in the middle of the joint has | 
become liard. In such cases, a few 
days or weeks are of no account; at 
the end of a month, the joint will be . 
weak and easily separated, while at the 
end of 2 or 3 years it may be so firm 
that the materid will part anywhere 
else than at the joint. Hence, where 
the article is to be used immediately, I 
the only safe cemeuts are those which 
are liquefied by heat and which become 
hard when cold. A joint made with \ 
marine glue is firm an hour after it has i 
been m^e. Next, in rapidity of bar- j 
dening, to cements that are liquefied j 
by heat, are those which consist of I 
substances dissolved in wateroralcohol. ! 
A glue joint sets firmly in 24 hours ; j 
a joint made with shellac varnish 
becomes dry in 2 ,or Z days. Oil j 
cements (boiled oil, white lead, red j 
lead, etc.), take months. 

6. Where neatness as well as strength 
is an object, it will often be advisable 
to use a cement of a colour as nearly 
like that of the materials to be united 
as possible. Thus a white porcelain I 
cup, mended with black cement, would ! 
show some very ugly lines. If, how¬ 
ever, a white cement be used, lines 
of fixture will be invisible, same 
rule applies to other articles, and it is 
always easy to colour a cement to any 
desired tint. (Phin.) 

Acid-proof.-^l) A solution of 
indiarubW in twice its weight of raw 
linseed-oil, heated, and mixed with an 
equal weight of pipe clay, yields a 


plastic mass which will long renuun 
soft under cover, and never completely 
hardens, so that it may be ea^y re* 
moved at pleasure. It resists most 
acids, and bears the heat at which sul¬ 
phuric acid boils. This cement is not 
at all attacked by hydrochloric, and 
but very little by nitric acid. When 
heated it softens but very little. It 
does not easily dry upon the surface. 
If this cement is mixed with of its 
weight of litharge, or minium, it 
dries up in the course of time, and 
becomes hard. This is known as 
** Benicke’s Cement.” (2) Melted 
indiarubber alone answers well for 
securing joints against chlorine and some 
acid vapours. (3) A mixture of China- 
clay and boiled linseed-oil, in the pro¬ 
portions needed to produce the right 
consistence. (4) Qmcklime and lins^- 
oil, mixed stiffly together, form a hard 
cement, resisting both heat and acids. 
(5) A stiffly mixed paste of pipeclay 
and coal tar. A cement which, ac¬ 
cording to Dr. Wagner, is proof a^iinst 
even Iwiling acids, may be made by 
a composition of indiarubber, tallow,- 
lime, and red lead. The indiarubbei 
must first be melted by a gentle heat, 
and then 6 to 8 per cent, by weight of 
tallow is added to the mixture while 
it is kept vrell stirred; next dry slaked 
lime is applied, until the fluid mmui 
assumes a consistence similar to that of 
soft pMte ; lastly, 20 per cent, of red 
lead is added, in order to make it 
harden and dry, (7) A concentrated 
solution of silicate ^ soda, formed into 
a paste with powdered gloss. This 
simple mixture will sometimes be found 
invaluable in the operations of thi 
laboratory where a luting is requirec 
to resist the action of acid fumes. (6 
1 part rosin, 1 sulphur, 2 briokdust 
the whole is melted afto careful mi y 
ing. This lute is proof against iht 
attacks of nitric and hyditx^orio soil 
vapoure. (9) A luting which will reeut 
acid vapouiB and emoriue, even 
high temperature, and is thus applicable 
to chlorine and hydrochloric appantus, 
may be prepared Tniring three parts 
I weight of fine dry cls^ with 0119 
Q 2 
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put weight of the residue left from | 
the distillation of glycerine. This mix- j 
tore does not lose its plastic properties j 
ewen at a high temperature, but is not; 
suited for use where it might be ex¬ 
posed to atmospheric chaj^es, since 
the glycerine which it contains absorbs 
moisture. Hence it should be pre¬ 
pared immediately before use. 

Alabaster.—Cements for uniting 
pieces of alabaster, marble, Derbyshire 
spar, and other kinds of white stone, 
are in frequent demand. The follow- j 
ing recipes give satisfactory results. ' 
Those containing resin must be applied j 
hot, and the pieces to be joined must ! 
also be heated up to the melting-point | 
of resin. (1) Plaater-of-Paria made to \ 
a cream with water. Bets in a few ! 
minutes, but it does not become per- 
feotly h^ for several days, or until it 
is thoroughly dry. (2) Y^low resin, 
2 parts; melt and stir in one part of 
plaster-of-Paris, which has been thor¬ 
oughly dried and heated. (3) Yellow 
resin, beeswax and plastor-of-Paris, 
equal parts. (4) Resin, 8 parts; wax, 

1; mdt and s^ in 4 of plaster-of- 
Paris. 

Algerian. —This lute is composed 
of 2 parts wood ashes, 8 lime, 1 sand, 
mixed, passed through a sieve, 
moistened with water and oil, and 
beaten up with a wooden mallet till 
the compound has acquired the right 
oonsutenoe. 

Almond Paate.—(1) Ground al- 


over a clear charcoal fire. To keep the 
parts in firm contaot, it may be well 
to tie them with the soft iron wire, 
known as biilding wire. (2) A solution 
of hard copal in pure ether, of the con¬ 
sistency of castor oil, is suggested by 
Ph. Rust for cementing amber. The 
carefully cleaned surfa^ of fracture, 
coated with the solution, should be 
pressed t(^ther, and retained in con¬ 
tact by means of a string wound 
around the object, or in some other 
suitable way. The operation should 
be performed as rapidly as possible, 
since the evaporation of the ether im¬ 
pairs the adhesiveness of the cement; 
BO that ail arrangements for compress¬ 
ing the object should be msde before 
laymg on the cement. A few days are 
I requved for the complete hardening 
: of it. In repairing tubes, as for pipes, 
any of the solution happening to pass 
into the interior should be carelully 
removed at once with a slender feather. 
(8) The * Canadian Phm*maoeutioal 
Jourzial' states that amber may be 
oemented by moistening the suriaoea 
with solution of potash, and pressing 
them together. 

Amerloaa. —6 parts india-rubber, 
8 parts chloroform, 1 part mastic, 
la used for cementing glass to any hard 
surface, or for similar purposes. 

Aquariiun.— This term has been 
appli^ to various waterproof cements 
which have been used for joining the 
sides, ends, etc., of tanks tor hriding 


mond cake, from which the oil has water fur various purposes. The fol- 
been eaqjressed, is mixed up with an lowing are some of the best. ^1) Take 
equal we^ht of whiting, and made into of findy powdered litharge, fine, white, 
s stiff paste with water. It soon diy sand, and plaster-of-Paris, each 8 


becomes very hard and tough. It is 
much employed for luting stills, re¬ 
torts, etc,, when the heat does not 
^oe^ about 820° P. (160° C.); it is 
capable of resisting the fumes of vola¬ 
tile mb, spirits, weak acids, etc., for 
some time. (2) Ground almond cake 
as (1), or linsM cake, u added to 
starch paste and gum-water. 

Amper. —(1) 2 surboes of amber 
, OMv be united smearing them with 
boiled; linseed - oil, pressing them 
' together, and heati^ them 


pai^, by measure; finely pulverized 
resin, 1 part. Mix thoroiu^ and 
make into a paste with boiledlmseed- 
oil to which dryer been added* 
Beat the mixture well, aadletlistNtd; 
4 or 6 hours before uring ft., After it 
has stood for 15 hours, howvw, it' • 
loses its strength. When ttmM* 

of good materiala, thb im 

unite glaae and iron » tiifr’, 

glees will often split h| ill own sub- 
ftanoe, rather from the 

oemeot. Gbss, Mnented into its 
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frame with this cement is good for 
either salt or freah water. It has 
>ieen used at the Zoological Gardens, 
London, with great suoce^. It might 
be useful for stopping leaks in roofs 
and other situations. (2) A highly 
recommended cement is made by melt¬ 
ing together, in an iron pan, 2 parts 
common pitch and 1 part gutta-percha, 
and stirring them well together until 
thcKX)ughly incorporated, and then 
uring tho liquid into cold water, 
hen cold, it is black, solid, and elas¬ 
tic ; but it softens with heat, and may 
be used as a soft paste, or in the liquid 
state, as is most suitable. It does not 
harden and crack, and answers an ex¬ 
cellent purpose in cementing metal, 
glass, porcelain, ivory, etc. It may 
he used instead of putty for glazing 
windows. (3) Red lead, 3 parts ; li- 
tharge, 1 pi^; made into a paste or 
putty with raw linseed-oil. (4) A 
cement which gradually hardens to a 
strong consistence may be made by 
mixing 20 parts of clean river sand, 2 
of lith^e, and 1 of quicklime, into a 
thin putty with linseed-oU. When 
this oement is applied to mend broken 
pieces of stone, as steps of stairs, it 
acquires, after some time, a stony 
hardness, and unites the parts with 
great firmness. (5) It is said that a 
cement of ^r^t adhesaveness may be 
made by mixing 6 parts of powdered 
graphite with three of slak^ lime, 8 
of sulphate of baryta, and 7 of linse^- 
oil varnish. The mixture must be 
stirred to uniform consistency. (6) 
^ lb. best white lead, ground in oil; 
i lb. red-lead, dry ; A lb. litharge, dry ; 
Cm two last kn^ed into tihe first. 
You have now lb. of the best putty 
f«r resisting water. It will soon be- 
oome hard and continue so. The glass 
should be bedded in it, and when 
neatly finished, put away fora fort¬ 
night ; then vaxuuh with shellac, dis¬ 
solved in methylated spirits—say ljj[ 
08 . to half a put into a bottle 
and shaken, will be ready in an hour. 
It may be coloured, if need be, vrith a 
little vermilion. One ooat^ wherever 
thars is az^^ putty or metal exceed, 
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will be sufficient, and will dry in a few 
minutes. Your tank will never leak 
after this if the frame and glass are 
strong. (7) Mix boiled linseed-oil, 
litharge, red and white lead together, 
using white lead in the largest propor¬ 
tion, spread on flannel, and place on 
the joints. (8) A solution of 8 oz. 
glue to 1 oz. of Venice turpentine; 
boil together, agitating all the time, 
until the mixture becomes as complete 
os possible ; the joints to be oemented 
to oe kept together for 48 hours if re¬ 
quired. (9) Take ^ gill of gold size, 

2 gills of r^-lead, gill of litha^e, 
and sufficient silver sand to moke it a 
thick paste for use. This mixture 
sets in about two days. (10) Stock¬ 
holm tar and red-le^ dries quickly 
and hard, after having been mixed to 
the consistency of butter. Gk>od for 
almost anything except where great 
heat is us^. (11) Zinc white 2 ports, 
copal varnish 1 part. (12) Common 
resin 8 parts, calcined plaster 1 part. 
Melt and incorporate. Add boiled oil 
1 part. Apply warm. (18) An excel¬ 
lent cement for glass recommended in 
a German scientific journal is composed 
of 6 kilo, of hydraulic lime, 0*3 kilo, 
of tor, 0*3 kilo, of resin, 1 kilo, of 
horn water (the decoction resulting 
from boiling horn in water and decant¬ 
ing the latter). The materiala are 
mixed and boUed, and after cooling, 
the putty is ready for use. This may * 
be used for cementing the craoks m 
rwervoira or other vesi^ for holdioR 
water, and is said to be equally good 
for gl^, wood, and metal. 

Architectural. — Arohiteotuiel 
oement is a kind of papier-maohA and 
is used for making entire models, busts, 
ornaments, eto., rather than for unit¬ 
ing the po^ of any article. It is very 
light, and takes a good polish, hut tt 
easily affected by moisture. (X)Bedi>oe 
pper to a smooth pulp by boiHng it 
m water, and work it ovw. Squeeae' 
this pute dry, and add an eqmd bulk 
of wmting. Then mix the whole into 
a paste m the required ocmsistenoe^ 
with good size or soluti(m of glue. (2) 
Some as (1), but w^ piastv^of-Fhris 
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instead of whiting. (3) Strong rice* 
water size is mixed with paper which 
has been pulped in boiling water; 
whiting is then added, in sufiSicieut 
quantity to produce the desired con* 
sistence. 

Arxneman or Diamond.—(1) 
The jewellers of Turkey, who are 
mostly Armenians, have a singular 
meth^ of ornamenting watch cases, 
etc,, with diamonds and other precious 
stones, by simply gluing or cementing 
them on. The stone is set in gold or 
silver, and the lower port of the metal 
made flat, or to correspond with that. 
part to which it is to be fixed. It is 
then warmed gently and the glue ap> 
plied, which is so very strong that the 
parts thus cemented never separate. 
For this glue, which will firmly unite 
bits of glass and even polished steel, 
and which may, of course, be applied 
to a vast variety of useful purposes, a 
large number of formulae have been 
published. The following is the origi¬ 
nal recipe ; Dissolve 6 or 6 bits of gum 
mastic, each the size of a laige pea, in 
as much alcohol as will suffice to render 
them liquid ; in another vessel dissolve 
as much isinglass, previously a little 
softened in water (thou^ ncme of the 
water must be us^), in good brandy 
or rum, as will make a 2-oz. phial of 
very strong glue, adding 2 si^ bits 
of galbanum or ammoniacum, which 
mu^ be rubbed or ground until they 
are dissolved. Then mix the whole 
with a sufficient heat, keep the glue 
ID a phkl closely stoppered, and when 
it is to be used, set the phial in boiling 
water. To avoid the cracking of the 
phial Iw exposure to such sudden heat, 
use a tmo, green, glass phial, and hold 
it in the steam for a few seconds before 
immersing it in the hot water. (2) 
Dr, Ure'i. —Isinglass, 1 oz.; distilled 
water, 6 oz.; b^ to 8 02 ., and add 
rectified spirit, 1} oz.; boil for a 
minute or two, sti^ and add while 
hot, first, a fnilky emulsion of ammo¬ 
niac, ^ oz., and then tincture of mastic, 

dr,' (3) Soak | oz. of 

• liii|g|lsiwi in 4 oz. water, for 24 hours ; 
f«i^fDmteiqa waterbathto2oz,,add t 


2 oz. rectified spirit (alcohol 85 per 
cent.), and strain through linen. 
this solution while warm with a solu¬ 
tion of best gum mastic in 2 oz. alcohol; 
Ebdd 1 dr. powdered gum ammoniac, 
and triturate together until perfectly 
incorporated, avoiding loss of the alco¬ 
hol by evaporation as much as possible. 
(4) Isinglass dissolved in alcohol (by 
first soaking in water), 3 oz. ; bottoms 
of mastic varnish (thick but clear), 1|}^ 
oz. ; mix well. (6) Fish isinglass 
dissolved in dilute spirits of wine. 
Simmer gently in a bottle, with the 
stopper loosely in it, about one hour. 
When cold it will be a stifi*, almost 
hard jelly. When required for use it 
is heated by standing the buttle in hot 
water. When it gets too stifiT spirit 
can be added to bring it to the right 
consistency again. 

Bottle.—(1) In the better class of 
preparations, good sealing-wax is used 
when the object is merely to ornament 
the cork. Wliere it is desired to close 
the pores of cork hermetically a safto- 
and more tenacious cement should be 
used : Chmxoal or Qlycerim afe gc^. 
The following are well-tried recipes 
for bottle cement or bottle wax. (2) 
Shellac, 2 lb.; resin, 4 Ib. ; Venice 
turpentine, lb. ; red lead, lb. 
Fuse the slielfac and resin cautiously 
in a copper pan over the fire; when 
melted, add the turpentine, and lastly 
the red lead, which should be diy and 
warm. Four into moulds, or make it 
into sticks by rolling on a marble slab. 
Care must 1 m taken to have the red 
lead equally diffiised through the 
melted mass by constant stirring, as 
owing to its great specific gravity 
apt to sink to the bottom. (8) Resin 
and beeswax, equal parts; melt to¬ 
gether, and add sufficient Venetian 
red to give a good oolour, and enough 
neat’s-^t ou to prevent its, beixig 
brittle when cold. (4) Sealing-wax, 
1 lb. ; resin, 1 lb,; beeswax, 6 oz, ; 
melt together. B^tles may \)a seeled 
ly dipping the oorks in melted 
mixture. If it froths, add « ve^ 
small piece of tallow, mul stir, (Q 
t Basin, 16 parts; tallow,. 4 ; beeswax, 
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2 ; melt, and colour with red ochre 
or ivory black, (6) Black pitch, 6 lb. ; 
ivory black and whiting, each 1 lb. 
Melt the pitch and add the other in¬ 
gredients hot and dry. (7) Mamiat'i. 
Indianibber is melt^ either with or I 
without about 15 per cent, of either 
beeswax or tallow ; quicklime in fine 
powder is gradually added, and the 
heat continued until change of odour 
shows that combination lias taken 
place, and until a proper consistence 
b obtained. Used as a waterproof 
and air-tight covering for corks, bungs, 
etc. (8) Copal varnish made thick 
with adnc white, red lead, ivory black 
or any other colour, and applied like a 
paint. (9) A paste composed of a 
oommercied silicate of soda and pul¬ 
verised kaolin, with or without chalk, 
is applied to the corks, and left to dry. 

(10) 1 lb. rosin, } lb. tallow or suet, 
melted together, and sufficient colour¬ 
ing matter stirred in. (11) 5 lb. 
rosin, 1 lb. beeswax. (12) To 1 lb. of 

(11) add 3 02 . finely powdered dry 
whiting, 4 oz. powde^ burnt ochre 
(or sufficient red bole to produce the | 
desired red tint). (13) To 1 lb, of [ 
(10) or (11) add sufficient ivory black i 
to produce a black colour. (12) The | 
halWa of Tolu, which has b^n used 
for preparing the syrup, has hitherto | 
been utilised only in making a varnish j 
for pills, and it therefore accumulates I 
in course of time to a considerable ! 
extent. A composition useful as 
bottling wax may be prepared by 
stirring into the melted balsam one- 
tenth its weight of levigated bole. It 
seta quickly, with a fine glossy sur¬ 
face, and is less brittle than the wax 
generally employed. A mixture of 
residual balsam, amber resin, of each 
four parts ; Venice turpentine, ver¬ 
milion, of each 1 part; melted to¬ 
gether and well stirred, forms sealing- 
wax of very fair quality. 

Brimstone.— Roll sulphur is fre¬ 
quently used alone as a cement for 
wtening iron bus in holes drilled in 
stone. The addition of brickdust, 
sand or resin, lessens its liability to 
crack. When the yellow colour of 


bimstone is an objection, a little 
graphite may be mixed with it. 

Bnishmaker’s.— Take 6 lb. of 
resin, break it small and melt in a 
pan. Add 1 quart of resin oil or 
spirit, and stir until it is a thick 
gummy consistency. Run into moulds. 

It is UB^ for securing bristles in wooden 
I stocks, also in binding bristles, 
j Buckland’s.—White sugar, 1 oz.; 

starch, 3 oz, ; gum arabic, 4 oz. 

I These should all separately reduced 
’ to a very fine powder, and then rubbed 
! well together in a dry mortar ; then 
little by little add cold water untU 
I the mass is of the thickness of melted 
I glue ; put in a wide-mouthed bottle, 

1 and cork closely. The dry powder 
I itself, thoroughly ground and mixed, 
may be kept for any length of time in 
a wide-mouthed bottle, and when 
wanted a little may be mixed with 
water with a stiff brush. It answers 
ordinarily for all the purposes for 
which mucilage is used, and as a ce¬ 
ment for lab€^ it is specially good, as 
it does not become brittle aud crack off. 

Canada Balaam.— (1) Tliis mfr- 
terial forms a very useful cement for 
many purposes. It is the only cement 
employed by opticians for uniting the 
lenses of achromatic objectives. For 
this purpose, it must be pure and 
colourless. It is easily bleached by 
exposure to sunlight. If too thick, it 
may be tliinn^ with benzole. In 
cementing the two parts of an achro¬ 
matic lens together, the surfaces 
should be thoroughly cleaned, and the 
glasses, havingbeen previously warmed, 
should be laid on some surf^ which 
will not scratch them. By means of 
a rod of glass or metal, place a drop 
of balsam on the centre of one lens, 
and then gently lower the other down 
upon it. Kow apply a slight pressure, 
and the dark disc in the centre, in¬ 
dicative of optical contact, will rapidly 
increase in size, until at last the bal¬ 
sam reaches the margin and to 

ooze out at the edges, if the balsam 
be in excess, as it ought to be. By 
means of a pieoe of soft string, if the^ 
lenses are laige, or a spring if 
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th^ be small) the lenses should be 
held firmly tc^ether and exposed to 
a gentle beat in an ovm that is cool> 
ing) or before a fire until the balsam 
at the edges has become hard and dzy. 
The string or clip may then be 
loosened, and all extern^ traces of 
* balsam removed, first by scrajnng, and 
afterwards with a little benzole or 
ether. The above directions, modified 
to suit circumstances, apply to the 
cementing of glasses for tn^parendes 
or opal pictures ; also to the varnish> 
ing of magic-lantern slides, and the 
moteotion of any transparent surfaces 
^m the air. (2) Canada balsam 
forms a very efficient and easily ap¬ 
plied cement for the construction of 
small tanks used by microsoopista for 
'' keeping minute plants and animA,ln 
alive in water. 

Oap.~>Oap oements are so called 
because they are used for fixing brass 
caps, stopcocks, etc., on glass appar¬ 
atus. There are two kinds of cement 
in use for this purpose ; one consists 
of resin and other matters, and is fusi¬ 
ble by heat) so that it is easily applied, 
takes very Uttle time to harden, and, 
if the glau should get broken, or if 
the hrasB work requires to be changed, 
it is very easy to separate the parts ly 
the action of heat. When propo'ly 
applied, this cement is perfectly air- 
t^ht, and is very strong. The only 
objection to it is that it is easily 
softened ty heat, and therefore can¬ 
not be us^ for apparatus to which 
hAkt is to be i^li^. For air-pumps 
and otheiK' pneumatic apparatus, and 
similar purposes, it answers perfectly. 
The other oement consists of white or 
red lead ^und in boiled oil, and 
applied either to the naked surges, 
or by nu'eading it on a cloth, which is 
then placed between the surfaces to 
be united. Hw advantage of this 
kind of oeiamit is that it will stand 
any heat below 800° F, (149° C,), and 
that it is steam and air-tight. The 
objections are that it takes a long time 
to dry, snd that when it has been used 
' peoee of apparatus, it is al- 

imposnUe to separate the parts 


without breaking the glass. This may 
occasionally be efiected, however, 
either ly heating the joint very 
strongly, or by soaking in solution 
of caustic potash or soda. 

(l)Foradtfy’s, or JSfectrical, Resin, 

5 oz. ; beeswax, 1 oz. ; red ochre or 
Venetian red in powder, 1 oz. Dry 
the earth thoroughly on a stove at a 
temperature above 212° F. (100° C.). 
Melt the wax and resin together, and 
stir in the powder by degrees. Stir 
until cold, lest the earthy matter settle 
to the bottom. Used for fastening 
brass work to glass tubes, flasks, etc. 
Faraday’s directions for fastening caps 
to the ends of tubes or retorts are as 
follows : ** One is to be selected of 
such size as to admit the tube and al» 
lowaspaoe for oement about the thick¬ 
ness of a card or a little more, but the 
cap should never be so small am itself 
to gripe the glass, or any larger than is 
necessary to allow room for cement to 
surround theglass. The cement should 
be heated to fluidity on the sand-bath 
but not to a greater degree ; the cap 
should be warmed over a candle or 
lamp until it is hot enough to melt 
cement, and then that part of its 
interior which is intend^ to come 
against the glass, viz. the side of the 
cylinder, should be oovered with the hot 
oement, applied by a piece of stick. 
The cap being then laid on its side by 
the sand-bath to keep it from cooling, 
the end of the tube or retort is next 
to be warmed, and a coat of oement 
applied on the exterior, over every 
part which is to come into juxtaposi- 
I tion with the cap, but the other parts 
I are not to be unnecessarily soiled ; so- 
much oement is to be left adheritig to 
the glass, timt mtb what there is in 
the cap, there may be an excess above 
the quantity that can be retained be¬ 
tween the glass and metal when the 
two are fitted together. WTien’ the 
cap, and omnent-are all so warm 
that the latter is fluid or very e^ the 
oap is to be placed opon tfilT'tobe, 
thrust into its right pomtton, receiving 
e little rotary motion, at ihm mia» time 
to distribute the pement eqiaJly ovist 
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all parts, and » afterwards to be set (6) Equal weights red lead and white 
aside to cool. When this is well per- lead ; proferable to white lead alone, 
formed, the retort nec^ or tube should and may be depended on for any tern- 
psK along untU it is stopped ly the perature up to 212® F. (100® C.), (7) 
inside of the shoulder; no cement A good cement for connecting the pa^ 
should soil its interior or project within of electrical or chemical appaiatus may 
the cap, but it should &1 every part be made by mixing 6 lb. resin, 1 lb. 
between the glass and the cap to make wax, 1 lb. red ochre, and 2 oz. plaster< 
a firm, tight junction, and project in of-Paris, and melting the whole with 
a ring from the edge of the cap over moderate heat. (8) 7 lb. black resin, 
the exterior erf the glass. The super- 1 lb. red ochre. | lb. plaster-of-Pwis, 
abundance is easily removed by a knife, well dried, and added while warm; 
and the annular surface l^t made heat the mass to a little above 212® F. 
smooth and tight by a hot wire passed (100® C.) and agitate it togetW, till 
rapidly over it. If a piece of cement, aU frothing c^es and the liquid runs 
push^ on ly the edge of the glass, smooth ; the vessel is then removed 
projectintheinsideofthecap.itahould from the fire, and the contents are 
when nearly cold, be cut ofif by a knife stirred till si^ciently oool for use. 
and remov^, so that no loose frag- (9) 4 oz. linseed-oil added to theingre- 
ment may remain' in the retort or dients of (8). (10) Soulan*B. 
tube.*' the following solution: Purified resin, 

(2) Parity’s. Take whiting, diy it 7 dr. ; ether, 10 dr. ; collodion, 16 dr. 
thoroughly at a red heat, and reduce Sufficient aniline r^. Dissolve the 
it to very fine powder. Melt together resin in the ether, mix it with tiie 
16 parts of black resin, and 1 of bees- collodion, and colour to taste. All 
wax, and stir into the melted mass that is necessary to apply the mixture 
16 parts of the dry and warm whit- is to dip the cork and ^e top of ^e 
which should not be so hot as to bottle m it, turning it for an instant 
s^ct the resin. (^SySinger’sMeotrical. in the hand while the compoatiou 
Begin, 20 parts; b^wax, 4; red ochre, dries. The result is a semi-transparent 
4; plaster-of-PaiiB, 1. Dry the pow- varnish of pleasing appearance, espe- 
deirs thoroughly, and add them while cdally if the cork of the bottle is pre¬ 
warm to the melted resin and wax. viously sealed on top with sealing-wax. 
(4) A cheaper cement, for lining voltaic See also Glabs to Mstal. 
troughs, is made of 6 lb. resin, 1 lb. Oaaeln.—Casein or cheese has long 

red ocbia, lb. plaster-of-Faris, and been used for forming cements, either 
^ lb. linsc^-cil. The ochre and in combination with quicklime, borax, 
plaster should be thoroughly dried and or, more recently, with silioate of eoda. 
heated, and added to the other ingre- The most important point that requires 
dients in their melted state. (6) Tern- attention, in order to secure success, is 
peratwre* from, 212® to 300® F. For the hweir^ of the casein from all oUy 
cementing glass tubes, necks of bal- matter, i^erefore, when ourd is pre- 
loons,etc., intometalmountingB,where pared from milk, use only the most 
the apparatus is to be exposed to heat, carefully skimmed milk, quite free 
a mixture of equal parts of red and from meam. When oheeee is used, 
white lead is prefer^le to white lead select the poorest, and wash it care- 
alone. If poaaible, ^e surface of the fully. (1) Skim-iuUk cheese, out in 
gUuu ihoula be roughened, and a little sUces, and boiled in water. Wash it 
tow wrappedround the part where the in oedd water, and knead it in wann 
cement u to be applied. Thisoeznent water aeveral times. Place it mm 
takeseome time toaoquireits full degree on a levigatmg stone, and knead it with 
of hardness. In a week it will stand quicklime. It will join marble, stone, 
boiling water; in a mon^ it willroHst or earthenware, so that the joining is 
stsam at 800® F.(U8 ® 0.)* soaroely to be disoovered. (8> Chssin, 
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disBolved in soluble silicate of soda or 
TOtash, makes a vety strong cement 
tor glass or poroelam. Tabs casein, 
free frx>m fet, and wash until no longer 
acid, and silicate of soda solution 
(wateiglass) of each as much as may be 
needed, a bottle to ^ of its height 
with damp casein; then fill the iOask 
with oUicate of soda (waterglass)! and 
shake frequently un^ the casein is 
dissolved. (3) Take the curd of skim 
milk (carefully freed from cream or oil), 
wash it thoroughly, and dissolve it to 
saturation in cold concentrated solution 
of borax. • This mucilage keeps well, 
and, as r^rds adhesive power, far 
surpasses the mucilage of gum arabic. 
It forms a valuable preparation for the 
laboratory, as when spread on strips of 
bladder it may be to stop cracks 
in glass vessels, and will resist con* 
aiderable heat. (4) Add A pint of vine* 
gar to ^ pint skimmed muk ; when the 
curd has settled, pour oif the liquid, 
and wash the curd until free from acid. 
Add the whites of 6 eggs and beat 
thoroughly ; mix with sufficient finely 
powdei^ quicklime to form a paste. 
This is an excellent cement for mend¬ 
ing glass and earthenware. It resists 
water and a moderate degree of heat. 
(5) The chief cement used in the island 
of Sumatra is made from the curd of 
bu&lo milk, prepared in the following 
way. The mUk is left to stand till all 
the butter has collected at the top. 
The latter is then removed and the 
t)uck sour mass left is termed the 
curd. This is squeezed into cakes and 
left to dry, by which it becomes as 
hard as flint. For use, some is scraped 
oflf, mixed with quicklime, and 
moistened with milk. It holds ex¬ 
ceedingly well, even in a hot damp 
climate, and is admirably adapted for 
mending porcelain vessels. (6) In the 
German cantons of Switzerland, a com¬ 
pound of cheese and slaked lime is 
used, under the name of IctLudeimy for 
layii^ floors,’ puttying joiners’ work, 
m a ki^ bloclu for band-printing cotton 
and tapestry goods, and other like pur- 
. The mate^ sets so rapidly, 
it is necessary to mix it as the 


work goes on, which entails trouble and 
necessitates a certain knack in its use. 

A Swiss chemist, Brunnschweiler, of 
St. Gall, has invented a preparation of 
lime and skim-milk, to which he gives 
the name of Kilftdeim-p'ul,ver, whereby 
these inconveniences are avoided. It 
is a very fine, dry powder, which keeps 
well, and for use only requires mixing 
with water, when it displays all the 
properties of ordinary quicklime. It 
sets quickly, and hardens with age. 
Professor Gintl, of Vienna, reports 
most favouiubly of the preparation. 
(7) By heating milk with a Uttle tar- 
acid, the casein is coagulated. 
This casein Is then treated with a solu¬ 
tion containing six parts of borax, to 
one hundred parts of water and warmed. 
It speedily dissolves ami forms a very 
I tenacious, durable, and inexpensive 
adhesive medium. 

Celluloid. —A cement for uniting 
celluloid can be mMe by dissolving 
together 1 part of shells, 1 part 
spirits of camphor and 3 to 4 parts 
of 90 per cent, alcohol, all parts by 
weights. 

Cliemical.— (1) Melt yellow bees¬ 
wax with its weight of turpentine, and 
colour with finely powdered Venetian 
red. When cold, it has the hardness 
of soap, but it is easily softened and 
moulded with the fingers, and for 
sticking things together temporarily it 
is invaluable. The consistence of the 
cement may be varied by changing the 
proportions of turpentine and wax, and, 
if a very firm cement is needed, a little 
resin may be added. (2) Slaked lime 
is beaten up with white of eggs ; stripe 
of linen are soaked in the mixture, and 
applied immediately, as it dries very 
rapidly. (3) ^ lb. pulverised chalk, 1 
lb. rye flour, sufficient white of e^; 
the whole is formed into an almost 
liquid mass, which is brushed over 
strips of linen, and the are 

applied to the joints; ^an additioiial 
strip of linen is laid over tium, and4 
pressed with a hot iron, wld& dries 
the compound. 

ChineM) or SchiOTliad.-~ 7 To 3 

parts of fresh-beaten Uood are 
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4 parte of slaked lime and a little with white of egg on a stone slab, 
alum ; a thin, pasty maes is produced, powdered glass being added till the 
which can be used immediately. Ob> required consistence is attained. It 
jects which are to be made specially forms a very firm cement for glass and 
waterproof are painted by the Chinese porcelain, vessels repaired with it 
twice, or at the most three times, breaking in a new place rather than at 
Dr. Scherzer saw in Pekin a wooden | the joint. (4) 3 oz. shellac, 1 oz. 
box which had travelled the tedious borax, f pint water; the whole is 
road via Siberia to St. Petersburg and boiled in a covered vessel till dissolved 
back, which was found to he perfectly then evaporated to the proper consist- 
sound and waterproof. Even baskets ence. It dries slowly, hut is cheap 
made of straw became, by the use of and useful. Druggists and oilmen 
this cement, perfectly serviceable in often employ it instead of gum, for 
the transportation of oil. Pasteboard fixing paper labels to glass or tin, when 
treated therewith receives tho appear- exposed to damp. (6) Bullock’s blood 
ance and strength of wood. Most of I is mixed with ^ its weight of quicklime, 
the wooden public buildings of China It will scarcely keep longer than a 
are painted with schio-liao, which gives week when the weather is warm. For 
theman unpleasant reddish appearance, use, it is thinned by addition of a little 
but adds to their durability. This water. It is employed by bookbinders 
cement was tried in the Austrian Be- and trunk makers. (6) Finest pale 
partment of Agriculture, and by the orange shellac, broken small, 4 oe. ; 
“Vienna Association of Industry," rectified spirit (the strongest, 68 o.p.), 
and in both cases the statements of 3 oz.; digest together in a corked bottle 
Dr. Scherzer were found to be strictly in a warm pl^e until dissolved ; it 
accurate. should have the consistence of treacle. 

Chmese Olue. —(1) Shellac die- For wood, glass, ivory, jewellery, and 
solved in alcohol. Used for joining also fancy works, 
wood, earthenware, glass, etc. This Chrome. —This cement consists of 

cement requires considerable time to a strong solution of gelatine, to which 
become thoroughly hard, and even then has been added, for every 5 parts of 
is not as strong as good glue. Its gelatine, 1 of a solution of acid 
portability is its only recommendation, chromate of lime. The mixture be- 
(2) A colourless cement, that is re- comes insoluble in water under the 
commended highly for joining glass, action of light, in consequence of the 
crockery, stone, wood, leather, etc., is partial reduction of the chromic acid, 
made by covering shellac with strong and this property is utilised on several 
liquid ammonia, and shaking frequently occasions in photography. Professor 
until dissolved. The solution takes Schwartz has been experimenting with 
some time to form, and is facilitated it as a cement for glass. With a fresh 
by standing, placing the bottle (well | preparation of the solution he covered 
stoppered) in a moderately worm situa- the surfaces to be united as evenly as 
tion, and briskly agitating it at mter- possible, pressed them together, and 
vols. It gives a strong waterproof then tied them together. He then 
cement, wbuch adheres to everything, exposed the glass to the sun, and at 
Bleach^ shellac gives a lightercolour^ the end of a few hours the operation 
trtuxsparent solution, but the cement had perfectly succeeded. Boiling 
will not be so strong. Alcohol or water has no effect on the ozidized 
wood spirit may be used in place of cement, and the fracture could soaroely 
ammonia, but the cement v^l not be recognised. Valuable objects in 
be BO strong as where ammonia is em> glass, which would be disfigured with 
pl(yed. (3) Clean glass is reduced to common cement, can be satisfactorily 
very fine powder, and passed through repaired in this manner. It is pro- 
a silken siev^; tjie powder is ground hahle that microscwpio objeot-glasms 
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oould be better fwtened with this thaa 
with black aa^halt. 

Copp eruniths’. —Powdered quick¬ 
lime mixed with bullocks’ blood and 
applied immediately. Used under the 
ed^ and rivete of copper boilers, etc. 
Cheap and durable. 

CorkB.-— To render corks impervi¬ 
ous to air, acids, alkalies and corrosive 
liquors generally, boil them for some 
tinriA la melted paraffin. They must 
be kept under the surface of the melted •: 
matmal, and should be heated and 
allowed to cool several times, so as to 
get all the air out of the pores. Corks 
thus tinted out easily, and make very^ 
close joints. For cements for coating 
cork, see Bottle. 

Crucible.—A mixture of powde^ 
day and briokdust, made up with 
water, or a solution of borax. Used 
to join crucibles which are exposed to 
a strong heat. When mixed up with 
borax solution, the lute becomes a 
compact vitreous mass in the fire. 
(And Me Fibspsoop.) 

Our(L>^l) Skimmed milk is 
curdled by tlm addition of vin^ar or 
rennet, and beaten to a paste with 
powdarod quicklime. (2) ^ pint 
akinuned miik^ ^ pint vin^;ar, mixed 
with the whites of 5 ; the w^le 

is well beaten, and sufficient quicklime 
ia added to form a paste. These 
cements are used for mending glass 
and earthenware ; they resist water, 
and a moderate degree of heat. (And 
see CafiBDv.) 

OutlBrB\—This is the name mven 
to various kinds of cement used for 
fiuteningknives, etc., in their handles. 
(1) A V8z^ firm cement is made of 
4 parts resin, 1 of bemwax, into which, 
when 1 part of fine biickdust 

is stirred. It aoheree with grmt finn- 
ne«. (2) Take powdered resin, and 
mix wi^ it a sm^ quantity of pow¬ 
dered chalk, wrhitug, or slaked lime. 

, FU1 the hole in the handle with the 
mixture, heat the tang of the knife or 
foAt and thrust.in* When cold, it 
be securely fastened. (3) Take 
rerin and 8 os. sulphur, melt 
farm into ban, or when ooki 


reduce to powder; 1 part of the 
powder is to be mixed with J part of 
iron filings, brickdust or fine sand ; fill 
the cavity of the handle with the mix¬ 
ture, and insert the tang, previously 
heat^. (4) Pitch, 4 parts ; resin, 4 ; 
tallow, 2 ; brickdust, 2. Melt the 
first three ingredients, and add the 
brickdust hot and finely powdered. 
(6) Chopped hair, flax, hemp or tow. 
mixed with powdered resin and applied 
I as above. (6) 16 oz, rosin, 16 oz. hot 
whiting, 1 oz, wax, (7) 5 parts pitch, 

1 wood-esbes, 1 hard tallow, melted 
together. (8) 4 lb. black rosin melted 
with 1 lb. b^wax, and 1 lb. red hot 
whiting added. (9) 16 oz. rcwin, 8 oz. 
sulphur; melt, and when cwd reduce 
to powder. Mix with this some fine 
sand or brickdust, and use as stated* 
(10) Take a portion of a quill, put it 
into the handle, warm the ta^, and 
insert it into the quiD in the ^ndle 
and press it firmly. This is a simple 
method, and answers the purpose re¬ 
quired very well. 

Dextrine. —This is prepared from 
starch 1^ the action of heat, diastase, 
or aoidB, and is sometimes called siutffi 
gum and British gum. As usually 
sold, it is a whiti^ insipid powder, 
having a pleasant odour of cucumbers. 
It is soluble in cold and hot water, and 
in very dilute alcohol, but it is in¬ 
soluble in strong aloobol and ether. 
In France it is largely employed by 
pastrycooks and co^ectioners, and 
surgeons, as a stiffening for the splints 
used for fractured limbs. Dext^e is 
easily prepucd for uk. It may be 
mix^ with cold water and stirred or 
be^ien for a few moments, whan It 
will dissolve very completely. It 
may be used immediately, or it may 
be boilsd. This latter improrea it. 
For details of manufacture, sea Bpoos* 
* Encyolopeedia,.’ 

Diamond^^Slw AmnsMUx: 
Earthenware Biaque. oeih«at 
for.—Bum some oyster shiukylMuoe 
to s powder in a muUer am vtm 
through a fine sieve. M^ titik into 
a pMte with white of The sheUa 
{should be tbosongh]y olsaaed, w 4 U‘> 
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burned, air-slaked and finely powdered, 
making simply a fine article of lime. 
The parts joined must be held firmly 
together for two minutes or so after 
the cement has been applied. Be sure 
the parte are thoroughly clean before 
joining. 

Bgg.—A number of yery cohesive 
cements, impervious to water and most 
liquids and vapours for a short time, 
are made by the union of quicklime 
with many of the vegetable and animal 
mucilages and glues. The following is 
said by Aiken to have been extensively 
employed by chemists for centuries 
under the name of ^g cement ” : (1) 
Take some white of eggs with as much 
water, beat them well together, and 
sprinkle in sufficient slaked lime to 
make the whole up to the consistence 
of thin paste. This cement sets or be¬ 
comes hard very quickly, and must be 
used at once. It is empio 3 red to mend 
earthenware, china, giara, marble, ala¬ 
baster, spar ornaments, etc. - Although 
water-proof to a certain extent, it 
does not resist moisture long unless it 
has been expos^ to heat. (2) Freshly 
burnt plaster-of-Paris, 5 parte ; freshly 
burnt lime, 1; white of egg, as much 
08 may be n^ed. Beduce the two 
first ingredients to a very fine powder, 
and mix them well; moisten the sur¬ 
face to be united with a small quantity 
of white of to make them adhesive ; 

then mix the powder very rapidly with 
white of en, and apply the mixture 
to the bro^n surfaces. If they are 
large, two persons should do this, each 
^plying the cement to one portion. 
The pieces are then firmly pressed to¬ 
gether, and left undisturb^ for several 

jSlaJitic.— Lenher^t. Indianibbor, 6 
parts; chloroform, 3 ; dissolve and add 
powdered gum mastic, 1. Elastic and 
Iransparwt. (2) Cut indianibber Into 
fine shreds and dissolve together 1 ox. 
of the rubber, 4 oz. of fauulphide of 
carbon, 2 dr. MaTigliuui ^ a-nH oz. gutta- 
perdia; in uziiig tins, the parte to be 
joined must be covered with a tbonooat 
of the solution, and be allowed to diy 
a few minutes; then heat to melting, 


place the parte together and oompreee 
until cold. (3) Guttapercha, 1 lb.; 
caoutchouc, 4 oz. ; pitch, 2 <».; shel¬ 
lac, 1 oz.; Unseed-oU, 2 oz. ; melt 
together. Must be heated when ap¬ 
plied. {And see Indiabubbeb and 
Mabinb Glue.) 

Engineers^ — (1) Mix ground 
white-lead with as much finely-pow¬ 
dered red-lead as will make it the con¬ 
sistence of soft putty. 

(2) Mix equal pui» of white-lead and 
red-lead, and add as much boiled lin¬ 
seed-oil as is required to give it the 
proper consistence ; or boiled linseed- 
oil and red-lead mixed into a putty. 
These compounds are applied smear¬ 
ing them on a washer of hemp yam, 
placed between metallic joints which 
are to be screwed up. They also 
answer well for luting the joints be¬ 
tween stones, e. g. in dstems, eto., 
and dry as hai^ as stone. 

Fat.—(1) Clay is dried, powdered, 
sifted, plac^ in an iron iqortar, and 
incorporated with dry^ oil, added 
gradually, the whole being well beaten 
up till the mass assumes the conziat- 
ence of a fine paste. It ^ould be 
preserved under a coating of oil, to 
prevent it drying up. It resiste the 
action of corrosive gases, but incon- 
venieutly softens by exposure to heat. 
(2) Flaater-of-PSBris mixed with water, 
milk, or weak glue. Stands a dull-red 
heat. 

Fireproof. —Cements contuning 
oil, etc., may do to fill cracks, but not 
to hold two Burteces togetW. No 
cement can be depended upon for this 
purpose to any great extent. For 
some purposes, the Olau cements Koa. 
1 and 2 answer verj- well. (1) Often 
a lute is required to join the oovers to 
oruciblee, or for similar puipcMes, eo 
as to keep them air-tight when hot. 
A very Suable oompodtion of tike 
kind is made of glaas ql borax (fused 
borax), briokduat sod olay, finefy pow¬ 
dered together and mixed witii a uttla 
water wfam used. No very great nioefy 
is required in the proportioiia, birt 
about of bonx is qwte auifioiant to 
hting the earths to th^ state of aemi- 
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vitrification which is desired. Litha^^go 
ms 7 be used instead of the borax, but 
the latter is by far the better, as it ! 
promotes that thin spreading fusion | 
which is most efficient. (2) A cement j 
which LB said to be useful for stopping | 
oracks in iron vessels which are in* ! 
tended to be strongly heated, lb made ! 
of 6 parts of clay, 1 of iron filings, and i 
linse^-oil enough for mixture. The { 
oil will, of course, be speedily destroyed, 
but will leave enough carbonaceouB 
residue to unite the remainder into a 
firm maes. (3) The following cement 
is said to be very hard, and to present 
complete resistance alike to a red heat 
and boiling water: To 4 or 5 parts of 
clay, thoroughly dried and pulverised, 
add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, ^ of 
common salt, and ^ of borax; mingle 
thoroughly ; render as fine as possible; 
then r^uce to a thick paste with the 
necessary quantity of water, mixing | 
well. It must be used immediately, j 
After application it should be expos^ | 
to warmtb, gradually increasing almost | 
to a white heat. (4) A fireproof cement { 
is made from a material found in the j 
Eifel Mountains. Moistened with 
water, this cement forms an elastic 
mass, which can be exposed when dry 
to great heat without shrinking or 
■bowing any cracks. Such a cement 
■hould be peculiarly adapted for repair* 
ing defective fireplaces, cracks in re¬ 
torts, etc.,' as mortar for fireproof 
buildings, and for the interior plaster¬ 
ing of furnaces. The mode of its 
preparation is as follows ; the cement 
18 to be well mixed in a dry state, a 
small qqpjatity of water is added and 
mixed well tc^ether. As a mortar it 
can be used in the ordinary way. In 
lining furnaces, however, care must be 
token to press the cement well into 
the walla, so as to leave a smooth, even > 
■urface, as when dried hj the air the 
cement easily crumbles and will not I 
lifarden UU i^ted. Mareover it must j 
•i^ot be freated roughly until it has | 
bra well burnt. Qaoks in fumaoM, i 
etc., should be well cleansed ! 
< toraped, and if possible roughed i 


be ore applying the cement. The 
^ parts to be mended should be damped 
beforehand. An analysis by -Clr. 
Bischof, of Wiesbaden, gives the fol¬ 
lowing results : The cement is a pale 
grey, gritty substance, consisting of a 
good deal of fine dust, with angular 
and round particles of quarto. When 
mixed with water it is very sticky, 
compact, and easily moulded. In 100 
parts of the material dried at 248° F. 


( 120 ° C.) there were :— 

Clay earth.10“18 

s Silica, chemically combined 11'03 
Silica, mechanically mixed! 73.58 

Iron oxide.0*41 

Lime.0*23 

Magnesia.0*17 

Potassium.0*99 

Loss by heat.3*46 


100*05 

As will be seen, the quantity of 
fusible matter, such as iron, etc., is 
very small indeed, if any. Under the 
fire treatment the cem(;ut showed the 
following results ; After being heat^ 
to silver smelting heat, or about 183^ 
F. (1000° C.), the cement turned to« 
grey colour, speckled vdth a few black 
spots, the fracture being earthy and 
porous. (Sclent. Amer.) 

(6) 20 parts fine river sand, 2 lith¬ 
arge, 1 quicklime, sufficient linseed- 
oil to form a thin paste. Acquires a 
stony hardness. (6) 2 parts good clay, 

6 sharp washed sand, 1 horse-dung; 
mixed thoroughly, and tempered Uke 
mortar. (7) Lins^ or almond meal, 
mixed to a with milk, lime-water, 
or starch-paste ; resists a temperature 
of 500° F. (260° C.). (8) Clay is pud¬ 
dled with water, and to it is added the 
greatest possible quantity of sand, 
which has been pas^ tiux>ugh a hair 
rieve ; the whole is worked up in the 
bands, and applied in ooats mop or 
less thick on vessels needing projtifctaon 
from the direct action of the fire. (9) 
1 part of sifted manganeee peroxide, 1 
pidverised rino white, sufficient oom-y! 
iBflraial aoluhle glass to tom a t^ 
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paste. To be used immediately. Be> . 
comes very hard, and presents a com* 
plet%resistance to red heat and boiling 
water. (10) As a coating for glass 
vesselB, to protect them from injury 
during exposure to fire, pipe-clay and 
horse-dung are made into a paste with 
water. This composition is applied by 
spreading it on paper; it is used by 
pipe-makers, and will stand the ex¬ 
treme heat of their furnaces for 24 
hours without damage. (11) Shredded 
tow, or plumbago, is substituted for 
the horse-dung. 

Fireproof and Waterproof.— 

(1) To 4 or 6 parts of clay, thoroughly 
dried and pulverised, add 2 parts of 
fine iron filings free from oxide, 1 part 
of peroxide of manganese, | part of sea 
salt, and | part of borax. Mingle 
these thoroughly and render them as 
fine as possible, then reduce them to a 
thick paste with the necessary quantity 
of water,'mixing thoroughly well. It 
must bo used immodlLtely. After 
application it should be exposed to 
heat, gradually increasing almost to a 
white heat. This cement is very hard, 
and presents complete resistance ahke 
to k red heat and boiling water. 

(2) To equal parts of sifted peroxide 
of manganese and well-pulverised zinc 
white, add a sufficient quantity of 
commercial soluble glass to form a thin 
paste. This mixture, when used im¬ 
mediately, forms a cement quite equal 
in hardness and resistance to that 
obtained by the first method. {See 
also ii. 74.) 

Fire Lutes. —(1) Mix thoroughly 
2 parts good clay, 8 {Dorts sharp washed 
sand, 1 part horse>dung, then temper 
like mortar. 

(2) Linseed or almond meal mixed 
to a paste with milk, lime-water, or 
starch-paste. This lute stands to 
600° F. 

(3) Mix dry clay in powder with 
dr^g oil into a thick paste. The 
part to which this is applied must be 
cletm and dry. 

(4) PlMter of Paris mixed with 
vroter, milk, or weak glue. Both (3) 
and (4) stand a dull red heat. 


Flexible cement is made by melting 
together equal parts gutta-percha and 
wliite pine pitch. This cement softens 
on the water-bath and is not deterior¬ 
ated by remelting. 

French.—Mix thick mucilage of 
gum arabic with powdered starch or 
dextrine ; a little lemon juice is some¬ 
times added. Used by naturalists in 
mounting specimens; by artificial 
flower makers, and by confectioners 
to stick paper ornaments, wafers, 
papers, etc., on their fancy cakes. 

G-lass. —There are several kinds of 
so-called glass cements, said to be 
excellent for uniting broken glass, 
china, etc. (1) Pulverised glass, 10 
parts ; powder(^ fluorspar, 20; solu¬ 
ble silicate of soda, 60. Both glass 
and fluorspar must be in the finest 
possible condition, which is best done 
by shaking each, in fine‘powder, with 
water, allowing the coarser particles 
to deposit, and then to pour offi the 
remainder, which holds the finest 
particles in suspension. The mixture 
must be made very rapidly, by quick 
stirring, and when thoroughly mixed 
must be at once applied. This is said 
to yield an excellent cement. (2) 
Red lead, 3 parts ; fine white sand^ 2; 
crystallised L>racic acid, 3. These in¬ 
gredients are mixed and fused, and 
then reduced to a very fine powder, 
which may be made into a paste with 
a dilute solution of soluble glass, and 
applied as an ordinary cement, or it 
may be mixed with very we^ gum 
water (just enough gum to make it 
adhesive); after it has been applied, 
the articles are exposed to a heat 
sufficient to melt the fusible glass, 
which is formed by the union of the 
three ingredients, (3) 2 parts of 
isinglass are soaked in distill^ water 
until soft; the water is then poured 
off, and as much alcohol added as will 
oover the isinglass, and the whole 
heated until solution takes place; 1 
part of mastic is then dissolved in 8 of- 
alcohol; and the two solutioitt mixed; 
I part of gum ammoniao is then added, 
^e whole well shaken and evaporated 
in the water-bath until a tbtA glue- 
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like mass is produced, becoming a 
stiff jelly on cooling, '^^en requu^ 
for use, the vessel oontaming the 
cement is placed in hot water or in an ' 
oven, and the cement applied hy means 
oi a brush. It hardens in 24 hours. 
(* Dingler’s Polyteoh. Jl.’) (4) Melt 6 
or 6 bits of gum mastic as lafge as 
peas in the smallest quantity of 
alcohol; mix with 2 oz. of a solution 
of imnglaaa (made dissolving isin- 
glasa in boiling brandy to saturation), 
having previously mixed the isinglaw 
solution with 2 or 3 bits of galbenum 
or gum ammoniao ; keep in a well* 
oorked bottle, and gently heat before 
using. (6) With a sm^ camel-hair 
brush, rub the edges with a little 
oaniage oil-varmsh, and, if neatly put 
together, the fracture will hardly be 
perceptible, .and, when thoroughly 
dry, will stand ^th fire and water. 
(6) Dissolve fine ^lue in strong acetic 
acid to form a thm paste. (7) Canada 
biJiBtm or clear glue (gelatine), to 
which has been added a small quan- 
tdly of bichromate of potash. The 
latter soon loses its yellow tint, and 
becomes uni^ectad by damp when ex¬ 
posed to daylight. (8) 2 parts of 
common black pitch and 1 pert gutta¬ 
percha, melted and woi^^ together 
till ■ or 2 parts shellac, 1 part 
Yenioe turpentine, melted together. 
These would want using warm. They 
■re botii impervious to weather influ- 
.enoes. (9) See Chbomb. (10) B^t 
1 OK. ; Strong acetic acid, 
3 M.; put in a glass bottle, and dis¬ 
solve by standing in hot water. Will 
join ^ssB, china, etc., etc. Make the 
edgn of the pieoes to be joined hot, 
■od apply the fluid cement. When 
oold £jfoement is sdid ; it must be 
made hrt for use. (11) Equal parts 
of wheat-flour, finely-powdered glass, 
and fth«lk ; a^ half as much brii^- 
dnst, tcrsp^ lint, and white of ag^ ; 

' to a proper oonaUteau^ with 
water. This resist heat. (12) 
of milk put a suffideot 
of vinegar to curdle it, sep^ 
the qurd from the whOT, and mix 
^ whey' with the whites of four cgg^^ 


shaking the whole well together. 
When mixed, add a little quidilime, 
through a sieve, until it ac^^uires the 
oonsistency of a paste. This cement 
dries quickly, and resists the action of 
fire and water. 

Cllass to lletala.-~<l) A cement 
of great adhesive propel^, pwticularly 
serviceable in attaching the brass 
mountings on glass lamps, as it is un¬ 
affected by petroleum, may be prepared 
by boiling 3 parts of rosin with 1 part 
of caustic Booa, and 6 parts of water, 
thus milking a kind of soap which is 
mixed with | of its weight of plaater- 
of-Paris. 2^c white, white lead, or 
predpitated chalk, may be used in¬ 
stead of the plaster, but when they 
are used the cement will be longer in 
hardening. (2) A cement for such 
purposes as finng metal letters to 
glass windows consists of copal varnish 
16 parts, diying oil 5 parts, turpentine 
3 parts, oil of turxientine^ 2 parts, 
liquefied marine glue 6 parts. Melt 
in a water-bath, and add 10 parts diy 
slaked lime. (3) Brass letters may be 
securely fiistened on glass windows by 
the following recipe :— 

Litharge ... 2 parts. 

White lead . . 1 ,, 

Boiled linseed-oil - 3 „ 

Gum copal . . 1 ,, 


Mixed just before using, this forms a 
quick drying and secure cement. (4) 
1 lb. of shellac, dissolved in a pint of 
strong methylated spirit, to whidi is 
to be added ^ part of a solution of 
indiarubber in carbon bisulphide. (6) 
Take 2 oz. of a thidk solution of glue, 
and mix with 1 oz. of linaeed-c^ 


varnish, or { oz. of Venice turmtine. 
Boil together, agitating until ^ mix¬ 
ture b^mes as intimate as possflble. 
The pieoes cemented should be faetened 
together tor a space of 48 to |K)‘boon« 
(6) Cbteof thebestosmentsf^uifidQtf' 
glass to other substaiioes ia wefMqnM- 
mtdng the beat mid gBm 
amolo into a amall ipiaiititj ef wite, 
and leavhig it till next ctay; .It 
ihniild bad thaeonidifeeiioa»#aM|l. 
Oaloiari (maro a ro u a o^lorldii 0| 
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chloride of mercury) a then added in 
auitable quantity, enough to m&ke a 
sticky mass being well mixed on a 
^lasB plate with a spatula. Ko more 
IS to be made than that required for 
immediate use. The cement hardens 
in a few hours, but it is wiser to leave 
it for a day or two. To ensure success 
it is neoessaiy to use only the very 
best gum ; inferior sorts are absolutely 
useless. (7) Before glass can be sol* 
dered to metal, it must be quicked ’* 
upon the side that is to be soldered. 
The “ quicking ” process is similar to, 
if not identical with, the method of 
silvering looking-glass. When the 
glass is quicked, it may be readily 
soldered to the metal, using Venice 
turpentine or chloride of sine as a flux. 
(8) 60 parts starch, 100 finely pulver- 
is^ chalk, are made into a mixture 
with equal parts of water and spirit, 
^and the addition of 30 parts Venice 
^urpentinei taking care to agitate the 
miU4B with a stick, so as to ensure its 
hoou^eneity. (9) 4 parts glue melted 
with the least possible quantity of 
water, 1 part Venice turpentine ; will 
resist moisture. (10) That solder in 
s(»ne form adheres to glass is well 
known and practised by the makers 
of fictitious jewellery. These are 
made up of pieces of black glass, cut 
and poUshed, and fiiirly soldered on 
to metal plates. By breaking one of 
these across, it will at once be seen 
how strong the adherence really is. 
If the work has been well done, the 
pieces of glass do not fly off, but are 
diflSoult to remove except in frag- 
menta. This soldering is done as 
follows : The shields, or metal plates, 
ate coated with a thick layer of tin ; 
these, t(^ther with the appropriate 
pisoee of glass, aze laid on an iron 
plate, hea^ to the melting point of 
the rin. The piece of hot gl^ to be 
soldered is uien picked up with 
forceps, and its edge mtroduoed under 
the Buifsoe of the melted stratum of 
tin, and slid forward so as to cany 
■ome of the metal before it, thus 
■iHmmfng off the cxidiaed suifaoe so as 
to hring dean glass and dean metal 


in absolute contact. No glue must be 
used i the least trace of oil or resin 
will spoil the operation. When the 
piece of glass is fairly in place it is 
pressed down in order to squeeze out 
the surplus solder. It is t^ sliding 
action that ensures success; if the 
glass were to be directly prea^ down 
upon the tin solder, no ac^esion would 
t^e place at all, from the presence of 
a trace of oxide and the existence of 
an air film. The glass, of course, 
must be polished and pexiectly clean. 
(F. H. Wenham.) (11) Wiederhold 
recommends a fusible metal, composed 
of 4 parts lead, 2 parte tin, and ^ 
parte bismuth, which melts at 212*^ 

The melted metal is poured into the 
capsule, the glass pressed into it, and 
then allowed to cool slowly in a warm 
place. (12) OuUetet despribes a pro¬ 
cess of soldering glass and porcelam to 
metal. The glass tube to be soldered 
is first covered with a thin coating of 
platinum or silver, ly treating it with 
a film of platinum chloride or silver 
nitrate, and heating to dull red. A 
ring of copper is next electro-depoaited 
on the platinised tube, which can then 
be soldered like any ordinary metallio 
tube. Soldering efieoted in this 
manner are said to be very strong. 
The top of a tube attached to 
letet’s apparatus for Uquefying gases 
terminates in a solde^ end and 
suco^sfuUy reedste pressure over 800 
atmospheres. 

Glue. (See aleo Qlvb, Hanufad- 
TUEE OF.)-^l) Glue is undoubtedly, 
the most important cement used in the 
arts. It serves to unite wood, pap^, 
and almost all oiganic materials. .The 
carpenter, the ca^et maker, thebook* 
binder, the hatter, and nutperous 
other trades use it extensively, and in 
some cases to the exclusion of every- 
thing else. Good glue, properly pre* 
pared and well applied, unite 
pieeee of wood withadegree olstrength 
which leaves nothing to be deairad. 
The fibres of the hardest and tmighest 
wood win tear asunder before themed 
razfaoea wlU separate, and oertaiaiy 
anything more then would be 
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unnecesBai^. Sevan found that when 
two cylinders of dry aah, each li| in. 
diameter, were glued together, and 
then tom asunder alter a lapse of 
24 hours, it required a force of 1260 lb. 
to separate them, and consequently 
the force of adhesion was equal to 
715 lb. per sq. in. From a sub^uent 
experiment on solid glue, he found 
that its cohesion is equal to 4000 lb. 
per sq. in. This would indicate that 
our methods of applying this substance 
as a cement are capableof improvement 
and it is undoubtedly true that great 
care and skill must be used if the best 
results would be obtained. 

Good glue is hard, clear (not neces¬ 
sarily J^ht-coloured, however), and 
free from bad taste and smell. Glue 
which is easily dissolved in cold water 
is not strong. Good glue merely swells 
in cold water, and must be heated to 
the boiling-point before it will dissolve 
thoroughly. Good glue requires more 
water than that which is poor. The 
best glue, which is clear and red, will 
require from one-half to more than 
double the water that is required with 
poor glue. From careful experiments 
with dry glue immersed for 24 hours in 
water at 60° F. (16J° C. ), and thereby 
transformed into a jelly, it was found 
that the finest ordiWy glue, or that 
made from white bones, absorbs 12 
times its weight of water in 24 hours; 
the glue from dark bones, 9 times, 
while the ordinary glue made from 
mimal reflue, absorbs but 3 to 5 times 
ite weight of water. 

The quality of glue may, to a cer¬ 
tain extent, be eetimated by breaking 
a mece. U good, it will break hard 
and tough, and when broken will be 
far^ular on the broken edge. If poor, 
it break comparatively ea^, leav¬ 
ing a smooth straight edge. 

Glue ia insoluble in alcohol, though 
a small quantity of alcohol may m 
mixed with the solution without diffi- 
oulfy ; but if too much alcohol be used, 
.the glue separates from the water and 
;l^ to the Wtom of the vessel in the 
iorm of a white viscid substance. 
Keiiher does it dissolve in eUuTi or in 


the fixed or the essential oils, although 
oily matters of all kinds may bo incor¬ 
porated with the solution of glue, 
forming a sort of emulsion. These 
facts will enable readers to judge of the 
value of those recipes in which they 
are directed to dissolve glue in alcohol 
or in oil, for the purpose of making a 
glue which will remain liquid at all 
times. A little alcohol may be added, 
but if the amount of alcohol be suffi¬ 
cient to produce any marked effect, 
the glue is apt to separate. One of 
the most marked characteristics of 
good glue is its property of gelatin¬ 
izing. By this is meant the fact 
that a moderately strong solution of 
glue which is quite fluid when hot, 
forms a stiff jelly when cold. This 
property is no bad test of the quality 
of glue. The firmer the jelly the 
better the glue. In ignorance of 
this principle, some persons have 
made great efforts to get rid of this 
property, and acids and various salts 
have b^n added to the solution of 
glue for the purpose of preventing 
its gelatinization, and thus retaining it 
in a liquid form that would be re^y 
fur use at any moment. But by those 
who have devoted the most careful at¬ 
tention to the subject, the fact stands 
unquestioned that the strongest glue 
is that which is purest and which 
gelatinizes or sets most completely. 

Glue being an animal substance, it 
must be kept sweet, and free from 
putrefaction; to do tl^ it is necessary 
to keep it cool after it is once dissolved, 
and while not in use. 

The most serious defects in glue are 
the mixture of extraneous matters and 
incipient putrefaction. There are 
other substances, besides ghUtine, 
present in the matters from which 
glue is prepared, and unless these sub¬ 
stances an carefully ^sepaz^t^, the 
glue will prove ot infwicr quality. 
Hence, in selecting glue,,ohQ^ that; 
which is transparent uid from, 
clouds or flk>qks in its substa&oe. Very 
clear and oolourless glue 'is" by no 
means the best; but, w^tever be ^ 
colour, see that it ia c^. It ^ We 
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that in some cases very finely divided 
powders have been added to glue with 
the avowed object of rendering it 
stronger. Peter Cooper very finely 
divided Paris white to Ms glue, and it 
is claimed that the glue is improved 
not only in appearance but in actual 
strength, White lead added to glue is 
said to make it waterproof as well as 
to strengthen it, and from the well- 
known relation of white lead to oils 
and animal substances it is not impos¬ 
sible tltat this may be the case. 

Glue which exhibits a bad odour 
when moistened should be rejected 
and used only for making size, and for 
uniting the coarser vatieties of articles ; 
and when the glue-pot begins to ex¬ 
hibit any signs of putrefaction, it 
ought to be carefully cleaned out and 
thoroughly soaked and washed, for 
the presence of a little bad glue will 
soon destroy a whole batch of a good 
article. 

To Prevent the Cracking of Glue .— 
When ’ articles tliat have bwn glued 
are exposed to great heat, they are 
often much damaged by the cracking 
of the glue. This evil may be avoided 
by adding to the glue chloride of lime, 
which is a very soluble salt, and pre¬ 
vents the glue from drying so as to 
become brittle. Glue so prepared ad¬ 
heres firmly to glass, me^, etc., and 
may be us^ for sticking on tickets so 
as not to come off. (Pharm. Zeitch. 
of Russia.) 

Q^uick Drying Qlue.—Pui your glue 
into a bottle | full, and fill up with 
common whisky; cork tight and set 
by for 2 or 3 days, and it will dissolve 
without the application of heat, and 
will keep for years. 

Fish. Qlue.---(1) A correspondent 
of a technologic^ paper describes a 
method of preparing glue from fish 
scales. He says: The natives of the 
Maidive and Laccadive Islemds, and the 
Malays of the coasts of Borneo and 
Sumatra, have a glue which they make 
M follows: They take the scales of a 
kind of fish, c^ed by En glish and 
American sailors salt-water bnut (iden¬ 
tical with the salt-water trout d the 


Gulf of Mexico), and after thoroughly 
washing them in a glazed earthen jar, 
which they stopper tightly, and weight 
so that it will remain tmder water, 
they put tihis jar in a pot of water, and 
boil it until the scales are reduced to a 
semi-transparent viscous mass. This 
requires several hours. Care should 
be taken that no water or extraneous 
matter, fluid or solid, be allowed to 
get into the jar with the scales. The 
glue thus m^e is the most tenacious, 
and at the same time the most trans¬ 
parent and beautiful that I have ever 
seen. I have made it in this country 
from the scales of perch, trout, and 
bass. I am informed that a similar 
glue is made from the bladders of 
various fishes.” (2) The bows of the 
Laplanders ore composed of two pieces 
of wood, glued together. One of them 
is of birch, which is flexible, and the 
other of the fir of the marshes, which 
is stiff, in order that the bow when 
bent may not break, and when unbent 
it may not bend. When these two 
pieces are bent, all the points of con¬ 
tact endeavour to disunite themselves, 
and to prevent this the Laplanders 
employ the following cement: They 
take the skins of the largest perches, 
and having dried them so that the 
greasy part may be removed by scrap¬ 
ing and wiping, and the oil sotted out 
by any porous material, they soak them 
in water until they are so soft that 
they may be freed from the scales, 
which are thrown away. They then 
put 4 or 5 of these skins in a reindeer’s 
bladder, or they wrap them up in the 
soft berk of the birch tree, in such a 
manner that water cannot touch them, 
and place them thus covered in a pot 
of boiling water with a stone above 
them to keep them at the bottom. 
When they have boiled about an hour, 
they take them from the bladder or 
bark,'and th^ are then found to be 
I soft or viscous, like strong glue. In 
this state they employ them for (doing 
together the two pieces their bows, 

' which they strongly (impress together 
and tie up until the glue is wall dried. 
These pieoes never afterward separata. 
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JAqwd Olw. — Varioua attempts 
have, as already stated, been made, 
with the intention of retaining the 
glue in a liquid form, and of thus 
avoiding the inconvenience attending 
the use of a cement which requires to 
be liquefied by heat whenever it is to be 
used. The addition of a little nitric 
acid will prevent the glue from gela¬ 
tinizing or becoming solid, and the 
same effect is produced by the addition 
of a little vinegar, or of pyrohgneous 
acid, which will also prevent it from 
moiUding. It is'' supposed that the 
latter is substantially the formula for 
making the well-known Spaulding’s 
^lue. The addition of these substances 
injures the glue, however. Spaulding’s 
glue may be more convenient tlm 
common glue, but it is far inferior to 
it in strength. More recently it lias 
been proposed to add sulphate or chlo¬ 
ride of zinc to common glue for the 
purpose of keeping it liquid. A. solu¬ 
tion of shellac in ^oohol has been used 
and highly extolled as a substitute for 
common glue. It forms a tolerable 
Uquid cement, but’ is hic inferior to 
glue. Any of the following recipes 
will afford a liquid glue which will 
answer well enough for purposes where 
no grrat 8U«ng& is required ; but 
there is no cement which is more con¬ 
venient than common glue, and yet 
which will unite wood with anytbLig 
like the efficiency of that article. 

. H) Dumoulin's. This is one of the 
oldert forma and erne of the best; it is 
prepared as follows : Soak 8 oz. of best 
glue in | pint of water in a wide- 
mouthed bottle and melt by heating 
the bottJe in a water-batfau Then add 
slowly ^ oa« of nitric add, sp. gr. 
1*880, stirruig constantly. Efferves¬ 
cence' takes place under escape of 
nitrous add gaa. When all the add 
has been add^ the liquid is allowed 
to QOfd. .Keep it well corked, and it 
be r^y for use at any moment. 
^y do es not gelatuiue, nor putrefy, nor 
^llrment u is appiu»ble to many 
f;i(|ottiaBtie usaa, suoh as mending china, 
etc^ (JW A very strong glue 
w mads oj dissolving 4 os, of 


glue in 16 oz. of strong acetic acid by 
! the aid of heat. It is semi-solid at 
ordinary temperatures, but needs only 
to be warmed, by plying the vessel 
containing it in hot water for a short 
time, to be ready for use. (8) Dilute 
officinal phosphoric acid with 2 parts, 
by weight, of water, and saturate with 
carbonate of ammonia; dilute the 
resulting liquid, which must be still 
somewhat acid, with another part of 
distilled water, warm it on a water- 
bath, and dissolve in it enough good 

f lue to form a thick, syrupy liquid, 
t must be kept in weU-cIos^ bottles. 

(4) Spaulding s. This is simply good 
glue prepared with strong vin^;ar 
instead of water. Dilute, rectified 
pyroligneous acid, which is a coarse 
form of vinegar, containing a very little 
creosote, may be used. It prevents 
mould and fermentation. (6) Qlue 
water and vinegar, of each 2 parts. 
Dissolve in a water-bath, and add alco¬ 
hol, 1 part. (6) A solution of sheUac 
in alcohol is oi^n sold under the name 
of “liquidglue.” 5 ^ccChinksb Glub. 

(7) Macerate 6 parts glue in 16 of 
water, until the glue is swollen and 
soft. Add 1 of hydrochloric acid, and 
sulphate of zinc, and let the mixture 
be kept for 10 or 12 hours at a tempe- 
mtuw of 164® to 168® F. (68® to 
70® 0.). Answers admirably for 

attachmg labels to tin and to glass 
when exposed to damp. (8) The 
writer of the following claims to have 
a personal knowledge of its excellence: 
“An excellent liq^ glue is made by 
dissolving glue in nitric ether. The 
ether only dissolve a certain 
amount of tbe glue : consequently, the 
solution cannot be made too thick* 
The glue thus made is about the oon- 
sistency of molasses, and is doubly as 
tenacious as that made with hot water. 

If a few bite of indiarubber,.put into 
scraps the size of a bu^-ihqt, bedded , 
and the solution allowed Jtp gjoA. »t-, 
few days, bring stinwd fiiwqujmtiy, dt ' 
will be all tile better, aad iWt 
dampness twice as w^ as ’madd 
with water.” (9y Puseeherstates 
a clear liquid glue may be by 

, it 
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diBSoIving 1 part of sugar in warm 
water, adding ^ part of slaked lime, 
and keeping at i46°-166®F. for several 
days, with shaking at intervals. From 
4 to 6 parts of the resulting solution 
of sugar-lime are then used to dissolve 
1 part of glue, the whole being gently 
warmed. The addition of 2 to 3 per 
cent, of glycerine improves the glue, 
and a few drops of lavender oil remove 
the peculiar odour. (10) Ordinary 
glue, 100 oz., is dissolved in a water- 
hath with 250 oz. vinegar ; when the 
whole has become liquid, 250 oz. ordi¬ 
nary alcohol, and 10 oz. alum are 
added, the mass being kept over a fire 
for a quarter of an hour. It is very 
tenacious, and does not become putrid. 
When too thick, a little water may be 
added, and the mixture may be heated. 
It is very useful for cementing, in the 
cold, a variety of small objects, and is 
much employed by the makers of false 
pearls. (11) 100 parts of ordinary 
gelatine are dissolv^ in 400 parts of 
water containing 6 to 7 parts of oxalic 
add. The solution is kept for 5 or 6 
hours on the water-bath in a porcelain 
infusion pot, after which it is neutral¬ 
ised with carbonate of caloium, the 
insoluble predpitate filtered off, and 
the clear filtrate evaporated at a 
moderate temperature, until about 
200 parts are obtained. The product 
is a durable, slightly tinted but clear 
li<|wd glue. 

or Portable Glue.-^) Soak 
4 02 . beet glue and 1 oz. isinglass in 
water until soft. Four off the super¬ 
fluous water, and add 1 oz. brown 
sugar. Melt the whole tc^ther with 
a gentle heat, and allow it to evaporate 
until quite thiok. Four into a flat- 
bottomed dish tint is quite cold; if 
placed on ioe, so much the better, as 
it will prevent the glue sticking to it. 
When solid, out into cakes. (2) Glue, 
6 OS.; sugar, 1 oz.; dissolved in water, 
bdled down, pourod into moulds, or 
on to a slab ^ slate or marble, and 
dried. (8) Isinglass and parchment 
glue, eaon 1 oz.; su^oandvand ram 
trsgaoanth, each 2 ; add to them 

1 os. of waUr; boil the whola till the 


mixture appears, when cold, of the 
consistence of ^ue. Then form it 
into small rolls for use. This glue, 
wetted with the tongue and rubb^ on 
the edges of the paper, silk, etc., to be 
cemented, will, on their being laid 
together and suffered to dry, unite 
them as firmly as any other part of the 
surface. (4) Put a pinch of shredded 
gelatine into a wide-mouthed bottle; 
put on it a very little water, and about 
I of glacial acetic acid ; insert a well¬ 
fitting cork. If the right quantity of 
water and acid be used, the gelatine 
will swell up into worm-like pieces, 
quite elastic, but at the same time, 
firm enough to be handled comfortably. 
The acid will make the preparation 
keep ^definitely. When required for 
use, take a small fragment of the 
swelled geLatine, and warm the end of 
it in the flame of a match or candle ; 
it will Immediately run ” into a 
fine clear glue, which can be applied at 
once direct to the article to be mended. 
The thing is done in hajf a min ute, 
is, moreover, dune well, for the gelatine 
80 treated makes the very b^t and 
finest glue that can be had. This plan 
might be modified ly disBolving a trace 
of chrome-alum in the water used for 
moistening the gelatine, in which case, 
no doubt, the glue would become in¬ 
soluble when set. (5) Take | lb. of 
very best Scotch glue, medt it in a clean 
glue-pot. When quite diseolved, pour 
off the clear part into another glue-pot, 
add I pint boiling water, well mix. 
Then add 2 oz. best moist sugar; well 
mix the whole together, at the same 
time keeping it quite hot. It may 
then be oast into moulds, or pound 
gently on a marble or sfone, or slab, 
^^eu nearly set, out into stripe for 
use. It should he kept in bone with 
a little powdered sugar or starch* 
This glue wiU be found both cheiq^ 
and fiffeotiva. It is much atroogss 
than paste or g^. 

Damp and Koiature Badat- 
ing Gina.— <1) Take of the best taid 
strongest glue enough to nake a pint 
whMi melted. Soak this until soft. 
Pour off tha water as in ordUnaiy 
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making and add a little water if the glue 
is likely to be too thick. When 
melted, add 3 tablespoonfuls of boiled 
linseed-oil. Stir frequently and keep 
up the heat until the oil disappears, 
which may take the whole day and 
perhaps more. If necessary add >yater 
to m^e up for that lost 1^ evapora¬ 
tion. When no more oil is seen, a 
tablespoonful of whiting is added and 
thoroughly incorporated with the glue. 
(2) A glue which is proof against mois¬ 
ture may be made by dissolving 16 ok. 
of'glue in 3 pints of skim milk. If a 
stronger glue is wanted, add powdered 
lime. 

QlyoerifU, —Ohemista and others 
know well the difficulty of keeping very 
volatile liquids. Bottles of etherfor ex¬ 
ample, are shipped for India, and when 
they arrive are found to be more than 
half empty. The chemist sometimes 
puts a Iwttle of benzole or bisulphide 
of carbon on his shelves, and when he 
next requires it, he finds the bottle 
empty and dry. The usual remedy 
for this is a luting of melted sulphur, 
which is difficult to apply and hi^ to 
remove. Glycerine cement, however, 
is easily prepared and applied, and is 
md to prevent the escape of the most 
volatile liquids. It is merely painted 
around the cork or stopper. It quick¬ 
ly dries, and becomes extremely hard, 
rat can be easily scraped off with a 
knife when it is necessary to open the 
bottle. (1) The hardest cement is 
produced by triturating 50 grm. of li- 
tWge with 5 c.c. of glycerine. If 
more glycerine is used, the mass hard¬ 
ens much more slowly and imperfectly 
(2) A cement which rapidly hard¬ 
ens and still has considerable firmness 
^ obtained by adding 2 volumes of 
water to 5 of glycerine (sp. gr. 1 -240) 
6 c.c. of this lu^uid are incorporated 
with 60 grm. of lithMge. 

<3) PuJaolit, Lithuge and redlead, 
equal parts : mix thoroughly, and make 
into a paste with concentrated glycer- 
' iim to the oonsiBtenoe of soft putty, 
cement takes some time to diy, 
it turns almost as hard as Stone, 
resists moisture uid heat veiy 


Damp Besigting Glue. 


well. Pollack used it to fasten the 
different portions of a fly-wheel with 
great success ; while when placed be¬ 
tween stones and once hardened, it is 
easier to break the stone than the 
joint. 

Elastic Glue.—Dissolve glue by 
the aid of a water bath, evaporate till 
a thick fluid is obtained, add an equal 
weight of glycerine, continue the evap¬ 
oration with stirring until the remain¬ 
ing water is driven off; run it out on 
a marble slab to cool. This composi¬ 
tion might be advant^eously applied 
to the manufacture of printers* rollers, 
and similar articles. 

Graxiite.—Clean river sand, say, 
litharge 1 lb., quicklime ^ lb., and lin¬ 
seed-oil sufficient to form a thin paste. 
Becomes exceeding hard and strong 
after a short lime. 

Gum Arabic.-^-Gum arabic is 
the product of various species of A odcia. 
It is the material from which true 
mucilage is made, and it forma one of 
the most valuable cements. Farad^ 
says there is no cement which exceed 
it in strength. Pure gum arabic is in 
roundish or irregular pieces of various 
sizes, more or less transparent, hard, 
brittle, and brosking with a shining 
fracture. It is usually white or yel¬ 
lowish white, but frequently presents 
various shades of red, and is sometimes 
of a deep orange or brownish colour. 
In powder it is always more or less 
purely wliite. It is liable to adultera¬ 
tion both in powder and in masses. 
Much of the white gum arabic pf the 
shops, consists of the cheaper and 
coarser gum Senegal, bleached dv what 
is called ** Picoiotto's process.” The 
gum is dissolved in water, and sul¬ 
phurous acid gas passed through the 
solution. The liquid is afterwards 
boded to expel the sulphuxoua arid, 
a little of which, hoWever, •still re¬ 
mains behind, product is veiy 
white, but lacks the paoulin^tou^- 
nesB and adhesiven^ of beet 
gum. - . 

The powdered gum is frequent^ 
adulterated with dextrine, gum S«ie- 
gai, starch, sugar, chen^-trea gum, 
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etc. These substances are not difficult 
of detection, but where a good article 
is required for preparing a cement, it 
is best to purchase gum arabic in lump 
from a reliable dealer, taking care, in 
any case, to avoid the bleach^ article. 
Powdered gum has no advantage, 
except in the fact that it dissolves 
more quickly than when in lumps. 
It, therefore, forms, when in this 
state, a very convenient and portable 
cement, wWch may be made ready in 
an iust^t by the addition of a little 
water. 

For preparing gummed surfaces 
which will adhere when moistened 
(such as gummed lal)els, etc.), there 
is no material superior to gum arabic. 
The great difficulty with gum arabic, 
uid, indeed, with other gums and 
pastes, lies in the UfA that when 
tkorvughly dry, they become brittle, 
so that the latel or other object falls 
off. A simple remedy for this diffi¬ 
culty lies in the addition of 6 to 10 
drops of glycerine to each 6. oz. of 
mucilage or paste. Gum arabic is used 
not only alone, but when mixed with 
other matters. The following formulss 
produce very good cements. (1) Rub 
together, in a mortar, 2 parts nitrate 
of lime, 25 of water, and 20 of pow¬ 
dered gum arabic. This forma a trans¬ 
parent cement of great strength, and 
applicable to wood, porcelain, glass, 
and stone. The surfaces to be united 
should be painted with the cement, 
and firmly bound together until the 
drying is complete. (2) A white 
paste, adhesive to most surfaces, is 
said to be made as follows : A solution 
of 2^ oz. gum arabic in 2 qt. of warm 
water, is thickened with flour paste 
well boiled, and to this is added a 
solution of alum and sugar of lead, 
720 gr. each, in water; the mixture is 
heat^ and stirred till about to boil, 
and then cooled. It may be thinned, 
if necoessary, with the gum solution. 
It will be seen that this mucilage con- 
gists of a solution of gum arabio and 
flour paste in aoetate of alumina, 
coloured white wit^ sulphate of lead. 
(8) To 250 gnn. (9 oa.) of muozlage 


prepared by dissolving 2 parts of gum 
m 6 of water, add 2 grm. (80 gr.) of 
c^stallised sulphate of aluminium 
dissolved in the least possible quantity 
of water. A solution of alum does not 
answer as well as the simple sulphate of 
alumina, which can be prepared from 
alum by precipitating the alumina with 
ammonia, washing thoroughly on a 
filter, and dissolving in sulphuric add. 
The mudlage thus prepan^ does not 
sour or moudd, and may be used as a 
cement for general purposes. (4) It 
is said that a mixture of 1 part diy 
chloride of calcium, or 2 parts of the 
same salt in the crystalUs^ form, and 
36 parts gum arabic, dissolved in water 
to a proper consistency, forms a mud¬ 
lage which holds well, does not crack 
by drying, and yet does not attract 
suffident moisture from the air to be¬ 
come wet in damp weather. 

Presening Own-Arabic Soluticnt .— 
A few drops of oil of cloves, or of alco¬ 
hol, or any essential oil, will preserve 
a quart of the mudlage of gum arabic 
or gum tragacanth frqm turning sour. 

Mucilage for Labki. —^Macerate 6 
parts of good glue in 20 ports of water 
for 24 hours, adding 20 parts of rock 
candy, and 8 parts of gum arabic. 

Artificial or British Qtm. —Malt, 
cnish^ small, 1 Ih.; warm water, 2 
gal. Mix; heat the whole to 145° F.; 
add of potato starch 5 lb.; raise the 
heat to 160° F., and mash for about 
25 minutes, or until the liquid becomes 
thin and dear; it must then be in* 
stantly run off, and raised to the boil¬ 
ing point to prevent the formation of 
sugar; after Doiling for 8 or 4 minutes, 
the whole must be filtered and evapo¬ 
rated to dryness by a steam heat. 

Gum Trogacanth.—(1) Known 
amongst meohanics as gum dragon and 
gum drag. It comes in insular- 
shaped fragments, vazying in size from 
that of a small pea to a haiel nut or 
larger. It is vellowish-white, and 
sometimes tranducent like horn. It 
is hard and tough, and very difficult 
to reduce to powder unless when ez* 
posed to a freezing temperaturs, or 
when thorough^ diM ana groond In 
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a heated mill or mortar. When so 


treated, however, it is possible to pro* 
duce a very fine white powder. When 
thrown into water, it absorbs that 
liquid, and swells up and forms a paste 
wmch is largely used by manufacturers 
of lossenges, as it gives great toughness 
to the mass of sugar and other ingre¬ 
dients. If sufficient water be used, 
and the soft mass be heated or mixed 
up, it forms a uniform, soft, adhesive 
paste. If allowed to settle, however, 
part of the gum separates from the 
water, and is deposited. Boiling water 
dissolves the gum more perfectly at 
first, but even when so treated, it 
separates afterwards. According to 
Plonohe, a mixture of gum trsgacantli 
and gum anbic forms, with water, a 
thinner mucilage than ^e same quan¬ 
tity of either of these gums alone. 
(2) Equal parts of traga^th powder 
and powdered gum arabic, moistened, 
according to requirements at the time, 
with dilute acetic acid, or, if the colour 
will not be of any impmtanoe, with 
ordinary vinegar. This forms a very 
strong mucUa^ which keeps well. 

Heiuder*8. — lithaige, 3 parte; 
quicklime, 2; white bole, 1 ; grind 
up mth boiled linseed-oU. Forms a 
very tenacious and hard cement, but 
one that takes a long time to dry. It 
is used for china, glw, etc. 
Hot-water Pipe Joints.—<iSi» 
Pipi JonTO, Stkam am) Hot-Water.) 
•Iron. Iron filings or borings, 
when mixed with sulphur, sai-ammo- 
mso, etc., expand and form a compact 
mass i^ch s^es a very firm steam- 
tight joint if properly applied. Con- 
deming this cement, Br. Ure says: 
The iron rust cement is made of 60 to 
100 parts of iron borings, pounded 
and nfted, mixed with 1 put of sal- 
ammoniac, and when it is to be applied, 
moistened with as much water aa will 


rive itapoat^ eonsistenoe. Formerly, 
flowers of sul]hur were imed, and mu^ 
xoora sal-ammoniac m mnlring this 
etetteoi, but with decided disadvaa- 
na the union is effected by oxida- 
and the consequent exponsioa 
Mtd^mlidiflea^ of tnm powder, 


and any heterogeneous matter obstructs 
the eifi^t. The beet proportion ^ sal- 
smmonisc is 1 per cent, of the iron 
borings. (2) Mix 4 porteof fine borings 
or filings of iron, 2 m potter’s clay, and 
1 of powdered firabrick, and make them 
into a paste with salt and water. When 
this cement is allowed to concrete 
slowly on iron joints, it becomes very 
hard. (3) Coarsely powdered iron 
borings, 5 lb. ; powdered sal-ammo¬ 
niac, 2 02 .; sulphur, 1 oz.; and >vater 
sufficient to moisten it. lliis oompo- 
sition hardens rapidly; but if time can 
be allowed, it sets more firmly without 
the sulphur. It must be used as soon 
as mixed, and rammed tightly into the 
lointe. (4) Sal-ammoniac, 2oz.; sub¬ 
limed sulphur, 1 oz.; cas^iron filings 
or fine turnings, 1 lb. Miv in a mortar 
and keep the powder When it is 
to be used, mix it with 20 times ite 
weight of clean iron turnings or filings, 
and grind the whole in a mortar; then 
wet it with water until it becomes of 
canvenient coasistenoe, when it is to 
be applied to the joint. After a time 
it beo^es as bairi and strong as any 
part of the metal. (5) ^Rie foUo#ing 
IB Bud to form a very hard cement: 
Take a few spoonfuls of iron filiiigB, 
and oodde of irOn in the form of black 
scales which fall from red-hot ban of 
iron in blatdwmiths’ shope; crush them 
fine with a hazumer, mingle with the 
powder an equal bulk of the best Port¬ 
land oanent, and render the mam 
plastic by adding the white of ^gs, 
and work for a few minutes, until the 
plaotic material is aboutof the oonsist- 
enoe of soft putty. Only a 
quantity should be prepared at once, 
as it set in a abort time. (6) 
A ooxrespondent of the * 

Mechanic ^says that he has mad the 
following recipe with the grea te s t sno- 
cess for the cmnenting of irori* imihm 
t<^, iron gratings to stores, etc., ai^ 
with such effect as to retist tiMfidows 
of the sledge hanuDhr: equal 

parte of sulfur and white Iseil; with ' 
about a sixth of boimc'ihootpor ato 
them R> as torfcrm one m mipgeneetei 
UMSB. Whmgdngto^^l^efihlt 
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with strong sulphuric add, and place 
a t-hin layer of it between the two 
pieces of iron, which should then be 
pressed together. In 5 days it will be 
perfectly dry, all traces of the cement 
hiving vanished, and the iron will have 
the appearance of having been welded 
together. (7) 6 parts sulphur, 2 of 
graphite, and 2 of fine iron filings are 
melted together, taking care that the 
sulphur does not catch The parts 
previously warmed, are covered with 
the cement, redact to a pasty con* 
sistenoe on a fire, and firmly pressed 
together. This cement, it is said, is 
very well adapted to fill out leaks in 
cast-iron vessels. (8) For Hot-Air 
Pipes. 60 parts (by measure) of 
chalk, 20 of fimestone or lime, 20 of 
salt, 10 of loamy sand, 5 iron filings, 
and 6 of red or blue clay, properly 
mixed together, triturated, and cal¬ 
cined. (9) For Hot-Water Cistern. 
To 4 or 5 parts clay dried and pulver¬ 
ised, add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, A of 
seaoalt, and } of borax. Thorougtdy 
incorporate these in as fine a state as 
possible, reduce them to a thick paste 
with water, and use immediately. It 
should then be exposed to a heat, 
gradually increasing to almost a white 
heat. T^ cement resists heat and boil¬ 
ing water. (10) Glycerine and litharge, 
stured to a paste, harden rapidly, and 
make a tolerable cement for iron upon 
iron, for two stone surfaces, and especi¬ 
ally for fsatening iron in stone. This 
oSment is insoluble, uid is not acted 
upon by strong acids. (11) You can 
cement cloth to polished iron shafts 
fay first giving them a coat of beet 
white-lead paint; this beiDg dried 
hard, coat with best Russun glue, dis¬ 
solve in water containing a little vine¬ 
gar or acetic acid. (12) For Iron and 
Olaas. Copel varnish 15 parts, drying 
ml 6, turpentine 8, oil of turpentine 2, 
liquefied glue 6 ; to be aU melted in a 
water-bai£, and add 10 parts of slaked 
lime. (13) For cast-iron oistems of 
large dimenidona: omnpoeed of sal- 
ammoniao, dean Wings, emd urine, 
mixed one day before xequired. The 


proportions are 1 lb. of sal-ammoniac 
to 100 lb. borings, with sufficient urine 
to make a stiff paste—to be well driven 
into the joints with a caulking tool a 
little narrower than the space between 
the flai^es. Give at least 3 days to 
set before filling cistern with water. 
The cement sets as hard as the metal 
itself. (14) For iron pots and pans. 

2 parts sulphur, 1 of graphite ; the 
sulphur is held in an old iron pan over 
the fire till it b^ns to melt; the gra¬ 
phite is then added, and the mass well 
stirred till thoroughly melted and 
combined ; then poured out on an iron 
plate or smooth ^ne, and broken up 
when cold. Used like solder with a 
soldering-iron. Holes should first be 
filled with a rivet and then cemented 
over. 

(15) A permanent and duralde joint 
can, it is said, be made between rough, 
cast-iron sur&K^ by the use of aaW- 
tos with sufficient mixed white lead to 
make a very stiff putty. Tins will 
resist any amount of heat, and is unaf¬ 
fected by steam or water. It has been 
used for mending or closing cracks in 
cast-iron retorts that were used for the 
distillation of oil and gas from cannel 
coal. The heat being applied to the 
bottom of retorts, and the temperature 
of iron maintained at a bright heat, 
after a time the bottom m the retort 
would crack, the kiger portion of the 
crack being downward towards the fire. 
The method employed was to prepare 
the mixture, and place on top a brick, 
then place the brick on a bar of iron at 
shovel and press the cement upward to 
fill the crack in the iron, holding it for 
some time until it had penetra^ the 
cavity, and somewhat set. Of oourae, 
during this operation, the was re¬ 
moved from the retort, so that no 
pressure cd gas or oil foro^ tbeoement 
outward until set. (16) Stir into 1 
part of sweet oil and 1 part of miolaaaea, 
1 pot each of faar 3 rteB, VenetiMa red, 
Utharge, and red lead, and I} part eaoh 
of {dumbago, Paris white, yelW 
ochre. It t^es eeverd boon to 
pare, but will retnain {daatio lor ymn, 
Ixnpnrvioua.— Z&e wfaifta^ rnhhed 
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up with coptl vomiah to fill up the 
indentures in corks ; when dry, to be 
covered with the same mass, some¬ 
what thinner; and lastly, with copal 
varnish alone. 

Indiamte.--<a) 100 parts finely- 
chopped rubber, 15 rosin, 10 sheUac, 
dissolved in a sufficient quantity of 
bisulphide of carbon. Used for unit¬ 
ing pi^»8 of rubber. 

(6) Rubber, 15 gr. ; chloroform, 
2 oz.; mastic, | oz. Tlie two first- 
named to be mixed, and after the 
rubber is dissolved add the mastic in 
powder; allow to macerate for a 
week. 

Indiaruhher.-^) Pieces of india- 
rubber may be readily united by means 
of the pasty mass obtained by acting 
upon pure rubber by its appropriate 
solvents. These are : Sulphuric ether, 
coal-tar naphtha, bisulphide of carbon, 
caoutchoucin, benzine, and oil of tur¬ 
pentine. But as it is difficult to dis¬ 
solve rubber satisfactorily on a small 
scale, and as the cement may be 
bought ready made at a cheap rate, 
it is hardly worth while to enlarge 
upon its preparation. Those who 
wish to try it will probably succeed 
best by cutting pure rubber (not that 
which has been vulcanised) into very 
thin slices, boiling it in water bo as to 
soften and expand it, and then digest¬ 
ing it in hot coal-tar naphtha, or oil 
of turpentine. Several days are re¬ 
quired to ^ect the solution. When 
this oement is used for uniting pieces 
of rubber, the surfaces which are to 
be joined must be fresh ; the surfaces 
shc^d therefore be either pared with 
a knife or rasped with a file. They 
may then be coated with the cement, 
pressed firmly together, and exposed 
to a gentle hint for a few days. (2) 
For mending indiarubber shoes, boots, 
and apparatus where the re^pilar 
rubber cement cannot be obtained, 
tlie following' direotiona have been 
given: Cut 2 lb, indiarubber into thin, 
CBiaU slices; put them in a vMsel of 
ISliped jdieet-iron, and pour over 12 to 
iK.’llx of bisulphide of carbon. For 
W promotion of solution, place the 
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vessel in another containing water 
previously heated up to alx>ut 86° F. 
(80° C.). The solution will tske place 
promptly, but the fiuid will thicken 
vety soon, and thus render the appli¬ 
cation difficult, if not impossible. In 
order to prevent this thickening, a 
solution of indiarubber and resin in 
spirits of turpentine must be added to 
the solution of indiarubber in bisul¬ 
phide of carbon, and in such quantity 
that the mixture attuns the consis¬ 
tency of a thin paste. The solution 
of indiarubber and resin in spirit of 
turpentine should be prepaid as 
follows ; Cut 1 lb. of indiarubber into 
thin, small slices; heat in a suitable 
vessel over a moderate coal fire, until 
the indiarubber becomes fiuid ; then 
add ^ lb. {Mwdered resin and melt 
both materials at a moderate heat. 
When these materia^ are perfectly 
fiuid, then gradually add 8 or 4 lb. 
spirit of turpentine in small portions, 
and stir well. By the addition of the 
last solution, the rapid thickening and 
hardening of the compound wUl be 
prevented, and a mixture obt^ed 
which fully answers the puipoee of 
gluing tpgethtt* rubber su^aces, etc, 
(3) It is said that a good cement, that 
will render indiarubber in any form 
adherent to glass or metal, may be 
made as follows : Some shellac is pul¬ 
verised, and then softened in 10 times 
its weight of strong ammonia, where¬ 
by a transparent mass is obtained, 
which becomes fluid after keeping 
some little time, without the use of 
hot water. In 3 or 4 weeks the mix¬ 
ture is perfectly liquid, and, when 
applied, it will be found to soften 
the rubber. The rubber hardens as 
soon as the ammonia has evaporated 
again, and thus becomes impervious 
to both gas and liquids. For oamerit^ 
ing the rubber sheet, or the zUateiid 
in any shape, to metal, glass, mbd 
othn- such suilaces, this oetoiglt is 
singly recommwded. (4) *^1810 or 
native indiarubber is out irith i .wet 
knife into the thinnest poselble slices,.. 
which are then divided W diean into 
threads as fine as smau A 
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small quantity of the shreds (say ^ 
of the capacity of the bottle) is then 
put into a wide-mouthed bottle, and 
the latter is three-fourths filled with 
benzine of good quality, and perfectly 
free from oil. The rubber almost im¬ 
mediately oommences to swell, and in 
a few days, if often shaken, it will 
assume the consistence of honey. 
Should it be inclined to remain in 
undissolved lumps, more benzine 
must be added. Thinness may be 
corrected by adding more indiarubber. 
A piece of solid rubber no larger than 
a walnut will make a pint of the 
cement. It dries in a few minutes, 
and, by using 3 coats in the usual 
manner, leather straps, patches, 
rubber soles, backs of books, etc., 
may be joined with great firmness. 
(C) Indiarubber, 8 gr. ; chloroform, 
600 gr. ; mastic resin, 160 gr. The 
indiarubber is dissolved in the chloro¬ 
form, the mastic is added, and the 
whole is left to macerate for 8 days, 
that being the time necessary for the 
solution of the mastic. The cement 
is applied cold on a brush, and is used 
for joining glass. (6) Very finely- 
divided indiarabber is melted at a 
temperature of 392*^ F. (200® C.). As 
soon as fusion commences, the 
quantity of tallow or wax is added, 
taking care to watch the heat and to 
stir without ceasing. When the mass 
is completely melt^, lime, slaked and 
^ted, is added in small instalments, 
till it founts to half the quantity 
of the indiarubber. The cement tlms 
obtained is soft; if the proportion of 
lime be doubled, the cement will be 
huder, but still supple. When the 
compound has acquii^ a suitable con- 
sistenoe, the fire is withdrawn, and 
the preparation is finished. This forms 
a good cement for hermetically sealing 
vessels. It does not dry, and remams 
tar a long time ductile and tenacious ; 
but it may be made to harden if neoes- 
savy, by adding 1 part of red lead to 
the quantities indicated. (7) For 
Vulcanised Rubber. Oil and sulphur: 
1 of sulfur to 12 of oil gives a sub¬ 
stance like treacle; 4 to 12 of oU a 


stiff substance like rubber. To be 
successful in making this compound, 
take an iron ladle, such as is used for 
the meltmg of lead, and fill it not 
more than | full, and place it over a 
clear fire. Owing to a quantity of 
: water being held in the oil by the 
vegetable matter, it will begin to 
' seethe, and, if not closely watched, 
boil over into the fire. After a little 
time it will subside, the surface re¬ 
maining quite placid, with now and 
then little flickers of smoke flitting 
across the surface, Your sulphur must 
be either roll brimstone or the crude 
I sublimed, i.e. not washed or treated 
j with add. If the first, finely powder 
i it, and mix by d^rees in the di, 
stirring all the time until incorporated. 
(8) Guttapercha. To make gutta¬ 
percha cement, melt together in an 
I iron pan 2 parts of common pitch 
I and 1 of guttapercha ; stir them well 
together until thoroughly incorpora¬ 
ted, and then pour the liquid into cold 
water. When cold it is black, solid, 
and elastic ; but it softens with heat, 

I and at 100° F. (38° C.) is a thin fluid. 
It may be used as a soft paste, or in a 
liquid state, and answers an excellent 
purpose in cementing metal, glass, 
porcelain, ivoiy, etc. It may be used 
instead of putty in glazing windows. 

Bubber and Qattapercba.— 
(1) In making a cement one should 
know pretty ^oroughly what is to be 
expect of it before they could advise 
upon it. For instance, an ordinary 
rubber cement will hold on a h<Mt of 
different Burfaces and with the best of 
success, except where there is con¬ 
tinued dampness. For holding to 
damp walls, or surfiM^ where thm is 
a constant pressure of moisture there 
is nothing equal to Jeff's marine 
glue, the formula for which hM been 
published and republished all over the 
world. It consists of—1 pert rubber, 
12 parts coal tar, and 2 nuts sephal- 
tum. The rubbv, after naving bear 
massed, is dissolved ia ttie oadurtiilled 
coal tar, and the aa^dialtuin is then 
added. This glue, as its name iadi- 
oates, is oftenriaMs used for nwmdliig 
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artiolesat sea, ^.patches, for instance, 
that are to be laid on Buifaoes that are 
to be under water, and it has been 
found to be a most excellent thing. 

(2) A guttapercha cement lor leather 
is obtained by mixing the following. 
It is used hot. Guttapercha, 
parts; black pitch or asphaltum, 100 
parts ; oil of turpentine, 16 parts. 

(3) An elastic guttaperoha cement 
especially useful for attaching the soles 
of boots and shoes, as on account of its 
great elasticity it is not liable to break 
or crack when bent. To make it ad- 
hero tightly, the sur&ce of the leather 
is slightly roughened. It is prepared 
by di^lving 10 parts guttapercha in 
100 of benzine. The clear solution 
mm this is then poured into another 
bottle containing 100 parts linseed oil 
varnish, and well shaken together. 

(4) Davy's universal cement is made 
by melting 4 parts common pitch with 
4 of guttapercha in an iron vessel, 
and mixing well. It must be kept 
fluid, under water, or in a dry, hard 
state. 


(6) A VEBT adhesive cement, especi- 
ally adapted for leather driving belts, 
is made by taking bisulphide of carbon 

10 parts, oil of turpentine 1 part, and 
disMving in tliis sufficient gutta- 
paiflia to form a paste. The manner 
of using this cement is to remove any 
mam that ma^ be present on the 
Mtilier placing on the leather a 
piepe of ra^ and wen rubbing it over 
with a hot mm. The rag thus absorbs 
the grease, and the two pieces are then 
roughened and the cement lightly 
spr^ on. The two pieces are then 
joined, and sul^eoted till dry to a 
■light pressure. 

(fl) A aolutiaa ci guttapercha for 
dioemaken is made % taking pieces 
of waste ^ttiNpearcha, ^t prepm^ hv 
soaking in bouing water till soft. It 

11 then out into small neoes, placed in 
a vessel, oovered with ooal tar odl, 
'.tilgbtlv corked to prevent evaporation, 
aad^lownd lostaod far24 hours. It 

melted hv itandixig in hot 
po^leouy flukl, and well 
MBTed. B^ore oiing it must be 


wanned as before, by standing in hot 
water. 

(7) A cement for uniting rubber is 
composed as follows: 100 parts finely 
chopped rubber, 16 of resin, 10 of 
shellac ; these are dissolved in bisul¬ 
phide of carbon. 

(8) Another rubber cement is made 
of 16 gr. rubber, 2 oz. chloroform, 

4 dr. mastic; first mix the rubber and 
chloroform toother, and when dis¬ 
solved the mastic is added in powder. 
It is then allowed to stand % for a 
week or two before using. 

(9) An elastic cement is made by 
mixing together and allowing to dis¬ 
solve the following: 4 oz. bisulphide of 
carbon, 1 oz. fine rubber, 2 dr. isin¬ 
glass, ^ oz. guttapercha. This cement 
is used for cementing leather and 
rubber, and when to bo used the leather 
is roughened and a tfam coat of the 
cement is applied. It is allowed to 
completely dry, when the two surfiMwe 
to be joined are warmed and then ^ 
placed together and allowed to dry. 

(10) Cement used far repairing holes 
in rubber boots and shoes is ni^e of 
the following solution: (1) Oaoutchoiio 
10 parts, chloroform 280 puts. This 
is simply prepared by lowing the 
caoutchouc to dissolve in the chloro¬ 
form. (2) Caoutchouc 10 parts, resin 
4 parts, gum turpentine 40 parts. 
For this solution the caoutchouc is 
shaved into small jneces and mdtad 
up witii the resin, the turpentine is 
then added, and all is tlmn disstdved 
in the oil of turpentine. The two 
solutions are then mixed t(^ether. 
To repair the shoe with this cement, 
first wash tiie hole over with it, then 
a piece of linen dipped in it is plaoed 
over it; as soon as the linen amisns 
to tite sole, the cement is apfflied as 
thickly as raqulrsd. 

Bubber to metal.— For osm^ 
ing rubber or gutta-percha to liwhil, 
Morits Grossman, mss tha foBoviog 
receipt; PulverM shallao, <BaiKfssO; 
in ten tinna Ha we^t of |mre aka* ^ 
mania. In three days the: otetaK# 
wiu be Of ttm Mauttsa cflp||MnanK^ 
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The ammonia penetrates the rubber 
and enables the shellac to take a firm 
hold, but as it all evaporates in time, 
the rubber is immovably fastened to 
the metal, and neither gas nor water 
Holl remove it. 

lainglanB. —This is probably the 
purest mrm of gelatine or animal glue, 
and it makes one of the strongest 
cements known. As a cement, it may 
be treated like glue. From the fact 
that it is made from the sounds of 
fishes, it is sometimes called fish-glue. 

Ivory, or Hother-of>PearI.— 
The American or Diamond cement 
unites pieces of ivory with great firm¬ 
ness, but where a white cement, of 
nearly the same colour as ivory is re« 
quired, the following modification will 
^ found useful: (1) Dissolve 1 part 
of isinglass and 2 of white glue in 30 
of water; strain and evaporate to 
6 parts, then add ^ part of gum 
mastic, dissolved in ^ part of alcohol, 
and add 1 part of zinc white. When 
required for use, warm and shake well. 
TIk broken edges to be joined must 
also be warmed, 

JapanoBe. —This is simply a paste 
made of fine rice flour, well ooiled and 
ground in a mortar. | 

Jet. —Shellac is the only cement 
used by jewellers for jet articles. 
The broken edges should be made 
warm beiofre appl}^ the cement. 
Should the joint m in eight, by emok- 
ing the shellac before applying it, it 
wul be rendered the same colour as 
the jet itself. 

Jewellera’ (anrf ue AmssiAS).^ 
It Bometimes happens that jewellera, 
in setting precious stones, break off 
{Hecee by accident; in this case they 
unite the parts so that the joint oan- 
not be easily seen, with gum mastic, 
the stone being previmisly made hot 
enough to UL^t it. By the mme 
medium, cameos dE white enamel or 
wdoured glass are often joined to a I 
real stone as a ground, to produce the | 
^ppeiwoe of an onyx. Mastio is ' 
likewise used to cement false backs or | 
'doublets to stones, to alter their hue. I 
Ur*. (1) BbeUao, mdted and run* 


into sticks as large as quiUa. Used 
for joining glass, earthenware, etc.; 
the edges are heated sufficiently to 
melt the cement, which is then appKed, 
and the joint is made while the heat 
lasts. (2) Tears of gum mastic em¬ 
ployed in the same way. (3) Shellac, 

2 parts ; Venice turpentine, 1 part; 
fused te^ther and formed into sticks. 
Used as the preceding. 

liabelB.-(l) The usual adhesive 
coating for “gum tickets,** is the 
cheaper varieties of gum arabic dis- 
solvit in water, applied with a brush 
and dried. (2) Mix dextrine with 
water, and add a drop or two of glycer¬ 
ine. (3) Labels that are exposed 
to acid fumes or damp, may be 
attached with any good paste, and 
when dry, coated with cop^ varnish. 

If neatly done, the appearance is voy . 
good, and moisture and acids have no 
action on them. (4) For attaching 
labels to tin and other bright metallic 
surfaces, first mb the surLce with a 
mixture of muriatic add and alcohol; 
then apply the label with a veiy thin 
coating of the paste, and it willadhwe 
almost as well as on glass, (fi) To 
make cement for attaching labels to 
metals, take 10 parts tragaoanth mud* 
lage, 10 of honey, and 1 of flour. The * 
flour appears to hasten the drying, 
and renders it less susceptible to damp. 
(6) Another cement that will resist 
the damp still better, but will not ad¬ 
here if the surface is gtoasy, is made 
by boiling together 2 parts eff shellac, 1 
of Ixirax, and 16 of water, (7) Flour 
paste to which a certain propo^on of 
nitric add has been added, and heat 
applied, makes a lasting cement, hit 
the add often acts upon the metals. 
The add converts some of the starch 
into dextrine. (8) Dissolve 2 dr. isin- 
glass in 4 oz. distilled vinegar; add as 
much gum arabic as will ^ve it ^ 
required oonsistent^. This muoQage 
keeps veiry well, but is apt to bepame 
thinner, when a HtUe more gum zm^ 
be add^. (9) Diesolve i«n gk<M in 
vinegar to a pret^ thidt oonaiatenoa 
when warm. This congeak on aged- 
ing, and baftre it is used should bo 
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gently warmed. (10) A capital ad* 
heaiTe liquid for sticking tickets on 
glass, wood, or paper, is obtained as 
follows: Alwut I oz. fine glue which 
has been a day before soaked in water, j 
and some candy sugar, with i uz. gum I 
arabic, and 3 oz. water, are placed in a 
small bowl over a spirit lamp, and 
continually stirred till the composi* 
tion thoroughly boils and dissolves, and 
the mass becomes thin. When coated 
with this cement and then dried, the 
tickets, when moistened with the 
tongue, will stick with the greatest ten¬ 
acity. (11) Dextrine, 2 parts ; acetic | 
acid, 1; water, 6 ; diwlve in a water- 
bath and add 1 part of alcohol. Forms 
lin excellent mucil^ for stamps and 
labels that are to be kept r^y 
jpunmed.' (12) It is said that for the 
bbels of seltzer or soda water bottles, 
the best paste is one made of good rye 
flour and glue, to which linseed-oil var¬ 
nish and turpentine have been added in 
the proportion of | oz. of each to the lb. 
The puste must be made (|uite hot, and 
the oil incoiTOTated with it thorough 
heating. LamIb attached by this cement 
do not &li off in damp cellars. (13) 
Soften good glue in water ; then boil 
^ with strong vinegar, and thicken the 
i^ud, during boil^, with fine wheat- 
flour, so that a paste results. (14) 
Stwch-paste, with whicha little Venice 
turpenhme has been incorporated while 
it was wann. (16) Paint solution of 
tanhzn over the spot, let dry, and then 
aflHg the label previously gummed and 
moistened. (16) Corrosive sublimate, 
126 parts ; wheaten flour, 1000 parts ; 
absinthe, 500 parte ; tan^, 600 parts ; 
water, 16,000 parts. This cement is 
nseful for vesselB which are kept in a 
dan^ place; the addition of the subli¬ 
mate retards the destruction of the 
labels. (17) Starch, 100 parts ; strong 
glue, 60 pa^ ; turpentine, 50 parts ; 
ihB whoM boQed in water. This 
pement drjiep quibkl^. (18) Best red 
«s«iiing*wax 1 0 B.,spsntB of wine2 dr., 
5 to 10 drops of muriate of 
stand for 30 hours, and stir 
‘giaM ind before using. This 
jfiiftracsior makimc nearly everything 


adhere to tin articles. (19) Leather to 
polished zinc. Nothing better than 
glue, made in tho ordinary manner, but 
rather thin, to which is ^ded its own 
bulk of Beaufuy’s acetic acid. (20) 
T. A. Richardson, the architect, re¬ 
commends to every 2 tablespoonfuls of 
the beat wheaten flour to add a 
teaspoonful of common moist or brown 
sugar, and a little corrosive sublimate ; 
the whole to be boiled, and continually 
stirred to prevent getting lumpy, till 
o£ the right thickness. To stop moul¬ 
diness, a few drops of some essential 
oil, as lavender or peppermint. This 
paste is used to make different thick¬ 
nesses of cardboard. In putting or 
jointing together, he recommends 6 oz. 
gum arabic (best), 1 oz. or less of 
moist or lump sugar, 1 teaspooiiful of 
lavender or other essential oil, and a 
tablerpoonful of gin--^tho whole to be 
mixed in cold water to the consistenoy 
of a thick syrup, no heat being in any 
way appUed. (21) Dissolve 180 gr. of 
best French glue in 180 gr. of water by 
soaking and heating. Then add a solu¬ 
tion of Igr. of aheU^m 6 gr. of alcohol, 
and stir well as long as the solution is 
warm. Mix also 35 gr. of dextrine in 
50 gr. df alcohol and 26 gr. of water, 
stir it well in a beaker and place it into 
warm water until the solution is com¬ 
pleted and has acquired a clear brown 
colour. Mix this solution with that of 
the glue,and pour the whole into a suit¬ 
able form in which it may solidify. 
When wanted for use, cut off a sm^ 
piece and liquefy it by warming. 

Labels. —(22) Lehner pubUshea 
the following formula for making a 
liauid paste or glue from starch and 
acid: Place 6 lb, of potato starch in 
6 lb. (3 quarts) of water, and add f, 
lb. of pure nitric acid. Keep it to a 
warm place, stirring frequently for 4fl 
hours. Then boil the mixture until ft 
forms a thick and ttanaluQant;^!^ 
stance. Dilute with water, if &oea* 
sary, and filter throu^ a tmek doth. 
At the same time, another ptirts is 
made frenn sugar and gum arabio- 
Dissolve 5 lb. gum arabic and X tt>. 
sugar to 5 lb. of water, aod^dd 1 os. 
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of nitric acid and heat to boiling. 
Then mix the above with the etarch 
paste. The resultant paste is liquid, 
does not mould, and dries on paper 
with a gloss. It is useful for labels, 
wrappers, and fine bookbinders' use. 
(23) Paper pasted, gummed, or glued 
on metal, especially if it has a bright 
surface, usually comes off on the 
slightest provocation, leaving the ad¬ 
hesive material on the back of the 
paper, with a surface bright and slip¬ 
pery as ice. The cheaper description 
of clock dials are printed on paper and 
then stuck on zinc; but for years the 
difficulty was to get the paper and the 
metal to adhere. It is, however, said 
to be now overcome by dipping the 
metal into a strong and hot solution of 
washing soda, afterwards rubbing per¬ 
fectly diy with a clean rag, Onion 
juice is then applied to the surface of 
the metal, and' the label pasted and 
fixed in the ordinary way. It is said 
to be almost impossible to separate 

g iper and metal thus joined, (24) 
issolve 1 oz. gum tragacanth and 
4 oz. gum arabic in 1 pint water; 
strain, and add 14 gr. thymol sus¬ 
pended in 4 oz. glycerine; finally add 
water to make 2 pints. This makes a 
thin paste suitable for labelling bottles, 
wooden or tin boxes, or for any other 
purpose paste is ordinarily called for. 
It makes a good exeijnent for pill- 
masses, and does nicely for emulsions. 
The very small percentage of thymol 
jp^ent is not of any consequence. 
This ^te will keep sweet indefinitely, 
the thymol preventing fermentation. 
It will separate on standing, but a 
single shake will mix it sufficiently for 
(26) 4 oz. rye flour, ^ oz. pow¬ 
dered gum acacia. Rub to a smooth 
paste with 8 oz. of cold water, strain 
through a cheese cloth, and pour into 
1 pintof b o i lin g water. Continue the 
heat until thi^ened to suit. When 
nearly cold add 

1 oz. glycerine, 20 drope ml doves. 
This IS suitable for tin or wooden 
boxes or bottles, and keeps sweet for 
a long time. (261 4 oz. lye flour, 1 
pmt water, 1 dr. nitrioacid, 10 iwinitna 


carbolic add, 10 minims oil cloves, 1 
oz. glycerine. Mix the flour with the 
water, strain tlirough a cheese doth, 
and add nitric acid. Apply heat until 
thickened to suit, and add other in¬ 
gredients when cooling. This is suit¬ 
able for bottles, tin or wooden boxes, 
and will not spoil. (27) 8 parts 
dextrine, 2 parts acetic acid, 2 parts 
alcohol, 10 parts water. Mix dextrine, 
water, and acetic add to a smooth 
paste, then add the alcohol. This 
makes a thin paste, and is well suited 
for labelling bottles and wooden boxes 
but is not suitable for tin boxes. 

Laboratory.—Equal parts of 
pitch, rosin, and plaster-of-Paris united 
by fusion. Used for lining casks for 
holding chloride of lime, and for join¬ 
ing and coating the masonry of add 
chambers, etc. 

Lamps.—The cement commonly 
used for fastening the tops on petro¬ 
leum lamps is pj^ter-of-Paris, which 
is porous, quickly penetrated by the 
petroleum, and soon destroyed. An¬ 
other cement which has not this defect 
is made by boiling 3 parts of resin and 
1 of caustic soda in 5 of water. This 
composition forms a soap, which, when 
mix^ with half its weight of plaater- 
of-Paris, sets firmly in about f houf.^-^ 
It is said to be of great adhesive power, 
not permeable petroleum, a low 
conductor of heat, and but superficially 
attacked by hot water. Zinc white, 

I white lead or predpitated chalk may 
! be used instead of the plaster, but 
i when they are used the oement be 
lon^ in harden^. 

Lead.—(1) Simply pure white lead 
ground in ml, and very thick, is 
an excellent oement for mending 
broken crockery ware; but it takes a 
very long time to harden sufficiently. 
The best plan is to place the mencM 
object in some store-room, and not to 
lo^ after it for several we^, mr even 
months. After that time it wiU be 
found so' firmly united iliat, if ew 
again broken, it will not pari bn the 
liM of the former freotnre. It redsts 
moisture, and a heat not 
that of boiling water. <2) Whita^ls^^ 
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ground in oil, a Bufiicient quantity; 

diy red lead, enough to make a 
stiff putty. * Put the mass in a mortar 
or on a block of iron or smooth stone, 
and pound it till it becomes soft; con< 
tinue to add red lead, and pound until 
the mass will no longer be^me softer 
by 'pounding, nor stick to the fingers. 
At this time it should be of sufi&cient 
tenacity to stretch out 3 or 4 in. when 
pulled, without parting. The more 
^tncted the pound^, the softer, 
^er, and more tenadous the cement 
becomeB. Interpose this putty between 
the flanges of steam-pipe joints, taking 
care to put a thin grummet of packing 
or wicki^ around the diameter of the 
bore, to keep the cement from aqueea-' 
ing through when the flanges are 
screwed together. It is indestructible 
by steam or water, and makes the best 
joint known to the engineer. (3) Mix 
2 parte finely powdei^ litharge with 
1 of yery^e sand, and 1 of quicklime 
which has been allowed to al^e spon¬ 
taneously by exposure to the air. This 
mixture may be kept for any length of 
time without injuring. In using it, 
a pm^ion is mixed into pa^ with lin¬ 
seed-oil, or, still better, wiled linseed- 
oiL In this state it must be auickly 
.wplied, as it eioon becomes hara. (4) 
M(^'8. Equal parts lithaz^ a^ 
brickdust nub^ into a paste with lin- 
leed-oQ, i^lied, and a little sand 
dusted over. (5) Sarfaat's. Sulphate 
cMf lead oahnned and ground, 72 parts ; 
peroxide of manganese, 24 parts ; lin¬ 
seed-oil, 13 parts; intimatdy mixed. 
This lute is soft, and will remain in 
that state iude^tely. For use, it 
only needs to be rubbed up between 
the hands. It may be advuitageouBly 
enqph^red in boilm, steam engines, 
etc.; it sets nerfeotly, and does not 
Boftra under the influence of heat, but, 
cm the c o ntr a ry, becomes veiy hard, 
especially if cart be taken to pusa hot 
over the icnnts. A sudden leak 
may be ^topped immediately, by a^y- 
irw of this lute under a hot mm. 
preferable to red lead. 
^IsMthar.—<1) Common ^ue and 
equal parts, soaked for 10 


hours in just enough water to cover 
them. Bring gradually to a boiling 
heat, and add pure tannin until the 
whole becomes ropy, or appears like 
the white of Buff off the sur¬ 

faces to be joined, ajpply this cement 
warm, and clamp nrmly. (2) Mix 
10 parts bisulphide of carbon vrith 1 
of oil of turpentine, and then add 
enough ^ttapercha to make a tough 
thickly-flowing liquid. One essential 
pre-requisite to a thorough union of 
the pajis consists in freedom of the 
Burfaoee to be joined from grease. 
This may be attaiitod by laying a cloth 
upon them and applying a hot iron for 
a time. The cement is then applied 
to both pieces, the surfaces brought 
into contact, and pressure appUed 
until the joint is d^. (8) Another 
leather cement is made of guttapercha 
dissolved in hdsulpiude of carbcm, the 
mixture being ab^ut the thickness of 
syrup ; the ports to be cemented must 
be well ouatod, so as to fill the pores 
of the leather; then heat the cement 
and join the ends, hammering the 
ptuto until the cement is cold. (4) 
To cement leather to metal : Wa^ 
the metal with hot ^latine; stera 
the leather in an infusion of nut galls 
^ot), and bring the two blether. 
(5) 1 lb. guttapercha, 4 oa. india- 
rubber, 2 oz. pit^ 1 oz. shellac, 2 ox. 
Unseed-oil; melted together; it 
hardens by keeping, and needs re* 
meltiz^; for use. (6) Leather to 
metal; (a) mcdt together equal parts 
asphalt and guttapercha, and aj^ly 
hot under a press. (6) F. Siehumr 
recommends the following process by 
Fuchs. Digest 1 part crushed nu^ 
galls with 6 distilled water for 6 houn^ 
and strain ; macerate glue with its 
own weight of watm- for 24 hoon, a^d 
dissolve ; spread the warminfanoncl 
the galls on the leather, and tim 
on the roughened inStallin snriiiaa; 
a^y the prepared surfaoes togttlisr,'^ 
and dry gently; the laathar than 
adheree so finnly to the metal tlwt 
oannot be removed without 

CPalyt.yotizhIatt.’> ( 7 ) 

PastoDoard. Strong pirU, 
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is disBolved with a little turpentine in , with equal parts of water and alcohol, 
a sufficiency of water, over a gentle | together with the addition ^f 30 parts 
fire ; to the mixture is added a thick i of Venetian turpentine. Care must 
paste made with 100 parts of starch, be had to agitate the mass with a stick 
It is applied cold, and dries rapidly, so as to insure its homogeneity. 

(8) A good cement for splicing leather London.— Boil a piece of Qlou- 

for straps is gutta-percha dissolved in cester cheese three times in water, 
bisulphide of carbon, until it is of the each time allowing the water to eva- 
thickness of treacle ; the parts to be porate. Take the paste thus left and 
cemented must first be well thinned thoroughly incorporate with dry quick- 
down, then pour a small quantity of lime. It will mend glass, wood, china, 
the cement on both ends, spreading it etc., very effectually. {And tee 
well so as to fill the pores of the } CASEIN.) 

leather, warm the parts over a fire Mahogany. —^The following lutes 

for about half a minute, apply them are used to stop holes and cracks in 
quickly together, and hammer well. ; mahogany furniture: (1) Beeswax, 
The bottle containing the cement i 4 oz. ; melt and add Indian red, 1 oz., 
should be tightly corked and kept in and enough yellow ochre to produce 
a cool place. j the required tint. (2) Shellac melted 

Letters, Cements for Fasten- and coloured as above, veiy hard, 
ing. AfetoZ Lettert Qlasst Marble. — (1) Keenest, Baked 

PTooeZ, etc. —(1) Mix coj^ gypsum or plaster-of-Paris, steeped in 
Tarnish, 16 parts ; boU^ linseed-oil, a saturated solution of alum, and then 
6 ; oil of tuj^ntine, 5 ; and glue, 6 . recalcined and reduce<l to powder. 
The glue is dissolved by placing the For use it is mixed up with water as 
mixture in a water bath. When solu- ordinal^" plaster-of-Paris. This pre- 
tion is complete, 10 parts of slaked paratiou forms a stucco, rather thw a 
lime are added. ( 2 ) Mix 15 parts of cement. It takes a high polish, and 
a Tarnish prepared ^m sandoiuc and when coloured is very beautiful, but 
white resin with 6 parts of linseed-oil, does not unite pieces as strongly as: 
boiled with litharge, and 6 parts of (2) An excellent cement for mending 
oil of turpentine. To this add 5 na^ marble or any kind of atone, is made 
of marine glue, and after dissolving by mixing 20 parts of litharge and 1 of 
this mixture on a water bath add 10 fi^hly burned lime in fine £7 powder, 
parts of flake white and white-lead. Tliis is made into a putty by linseed- 
(3) Mix 16 parts of copal varnish pre- oil. It sets in a few hours, having the 
pued with an addition of resin and appearance of light stone. (3) ^dn, 
6 parts of oil of turpentine with 2 8 parts; wax, 1 ; plaster-of-Pans, 4; 

pa^ of powdered isinglass, 6 of sifted mix by fusion. The paeoes to be 
iron filing and 10 of washed clay or joined must be made hot. (4) Lao 
oohre. > (4) Mix 16 parts of copal coloured to imitate the marble; may 
varnish prepay with gum lac, 6 of be mixed with marble dust passed 
linse^-oil boiled with litharge, 8 of through a silken sieve. ( 6 ) W. F. 
solution of caoutchouc in tar oil, 7 Eeid gives the following. with 

of tar oil with 10 of Roman cement the raw gypsum in lumps of moderate 
and plaster of Paris. ( 6 ) Brass letters size, burning them at the usual tern- 
may oeseourelyfasten^ouglasspanes perature (below red heat). The sola- 
with a oement composed of, litharge tion of alum should contain 1 part of 
2^ parts, white lead 1, boiled linseed- this salt in 20 of water. There is no 
tpil^ 8, gum copal 1, Mix just before difficulty in dimolving this quantity tf 
using. It forms a quickly drying and the water be previou^ heat^ and the 
secure oement. alum coarsely pulveris^. Byinuners- 

Ponda/in 80 parts of ing the lumuof burnt gypsum in ihis 

staroh and 100 of pulverised chalk solution whue th^ are stiu wwm, and 
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leavingthemiDitforaboutl5mmuteB, < whilst still hot, od Hlaba of polishM 
they become thoroughly saturated ; metal or stoue so as to form thin 
with the liquid. They should then be ' sheets. When used it is to be heated 
allowed to drain and again burnt, but j to its melting-point, 248° to 260® F. 
this time at a red heat. Oypsum j (120° to 121° C.), in an iron vessel, 
which has been treated in this way, | and applied in the liquid state with a 
forms, when pulverised, a slow-setting I brush. Great care and considerable 
oement which ultimately attains great | experience are necessary to enable any 
hardness, and has frequently been i one to use this cement. If the solid 
used for making paving tiles, especialJy / cement be heated but a vety few 
in Itsdy. (6) Into a soJution of chJor- j degrees above its melting-point, it 
ide of zinc. so. err. 1‘490 to 1‘6d2. is / crumbles and becomes useless. One 


introduced, 3 per cent, of borax or sal 
ammoniac; when this is dissolved, 
oxide of zinc, which has been subjected 
to a red heat, is added, till the mass 
attains the desired consistence. This 
cement becomes as hard aa marble, and 
may be used for moulding. (7) 12 
parts Portland cement, 6 sl^ed lime, 
6 fine sand, 1 infusorial earth, and mix 
into a thick paste with silicate of soda. 
The object to be cemented need not be 
warmed. The cement sets in 24 hours, 
and the fracture can then hardly be 
detected. The cemented portions are 
harder than the rest, and the fracture 
cannot by any chance be reopened. 
(‘ Polyteeb. Oentmlblatt.') 

Marine Glue (and see Inbu- 
bubbbb). —Marine glue is probably the 
strongest cement known, and when 
well made and properly applied, it is 
capable of unitii^ wood, metal, glass, 
leather, etc., with a strength and dura¬ 
bility that is astonishing. It is a com- 
bmation of shellac and indiarubber in 
proportions which vary according to 
the purposes for which the cement is 


may succeed by cutting it in shreds, 
placing these between the parts to be 
joined,and heating the whole until the 
glue can be pressed into uniform con¬ 
tact with the entire surfaces. Some¬ 
times it is convenient to use a form of 
the glue which is more fluid, from con¬ 
taining more naphtha. The following 
formula* answer in such cases, but are 
not as strong as the ordinary marine 
glue. (2) Dissolve 3 parts shellac, and 
1 of indiarubber, in separate vessels, 
in ether free from alcohol, applying a 
gentle heat. When thoroughly dis¬ 
solved, mix the two solutions. Use 
rectifi^ sulphuric ether that has been 
washed to remove alcohol and acidity, 
and indiarubber that has not been vul¬ 
canised. When the indiarubber has 
become well softened by the ether, 
break it up into small pieces, and stir 
well until a homogeneous soh maw* is 
obtained. It will be as well to cut the 
rubber into small pieces before pouring 
the ether on, but the mass must be 
frequently and well stirred. Pour the 
so'ution of shellac into that of the 


to be used. Some is very hard, some 
quite soft. The d^ree of softness is 
also regulated by the proportion of 
naphtha used for dissolving the India- 
rumr and shellac. It is difiHoult to 
prepara it on the small scale. The 
following Is the formula for the ordi¬ 
nary variety J (1) Indiarubber (cut 
sm^), 1 pert; coal-tar naphtha, 12 ; 
digest in a covered vessel with heat 
ud agitation, Mid when the solution 
u complete, add of powdered shellac, 
^ parts. Osntinue the heat and 
atirruig until perfect liquefaction baa 
t^en place, and pour t^ fused mass, 


rubber, and incoiporate them thor¬ 
oughly by stirring. This is a modifi¬ 
cation of the famous marine glue, and 
resists the action of water, both hot 
and cold, and moat of the aoida and 
alkalies. If the glue be tbinnai^ by 
the admixture of ether, and a{^ed aa 
a varnish to leather, along the seaios 
where it is sewed together, itjmiden 
the joint or seam water-ti^t, and 
almost impossible to separate. (3) 
The following recipe, taken from * New 
Bemedies,’ is said to yield a strong 
oement: 10 parts of indiarubber are 
I dissolved in 120 of benzhle with tiba 
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aid of a gentle heat. When the eolu- 
tion is complete, which aometimea re¬ 
quires 10 to 14 days, 20 parte of 
asphalt are melted in an iron vessel, 
and the indiarubber solution is poured 
in veiy slowly, in a fine stream, and 
under continued heating, until the 
mass has become homogeneous, and 
nearly all of the solvent has been 
driven off. It is then poured out and 
CBt>'t into greased tin moulds. It 
forms dark brown or black cakes, which 
are very hard to break. This cement 
requires coosidemble heat to melt it; 
an<l to prevent it from being burnt, it 
is best to heat a capsule containing a 
piece of it hrst on a water-bath, until 
the cake softens and logins to be liquid. 

It is then carefully wiped diy, and 
heated over a naked flame, under con¬ 
stant stirring, up to about 300® F. 
(149® C.), The edges of the article to ' 
be mended should, if possible, also be 
heated to at least 212® F. (100° C.), 
so as to permit the cement to he i 
applied at leisure and with care. The I 
thinner the cement is applied, the 
better it binds. (4) Indiarubber, 15 
to 20 gr. ; chloroform, 2 fl. oz.; dis¬ 
solved; powdered mastic, 4 oz., is 
added. The cement must be kept well 
corked, and in a cool place, to prevent 
loss by evaporation. (6) Finely divided 
indiarubber, 1 part, is dissolved in 
naphtha oil, or crude naphtha, 40 parts. 
The solution is not complete in less 
than 10 or 12 days, and, in order to 
facilitate it, the mixture should be 
repeatedly agitated. To it, is then 
added gum lac, in the proportion of 
2 ports ty weight of lac to 1 of solu¬ 
tion. The compound is then placed 
in an iron vessel over a fire, and con¬ 
stantly thinned till it becomes homo¬ 
geneous. It is then poured on a cold 
surface, such as a slab of marble or a 
flag-stone, and left till cool, when it is 
broken up and put by for use. The 
indiarubber is sometimes omitted, in 
which case, the proportions will be 1 
part of naphtha and 2 of lac. When 
required for use, the oemrat is heated 
at a temperature not exceeding 212® 
to 230® F. (100® to no® C.), in a thick 
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vessel of copper or oast iron, and is 
brushed in l^nand even layers on the 
surfaces to be joined ; these are then 
. brought into close contact, and 
I strongly pressed. If the surfaras are 
I BO wide that the cement becomes cool 
j before the operation is finished, it is 
i well to pass a hot iron—say at about 
140® F. (dO® C.)—over it. It is valu¬ 
able, not only for repairing broken 
wood, but also for cementing the 
moulds used in foundries, for caulking 
ships, for joining blocks of marble or 
granite, and for uniting wood and iron. 
It can be made as hai^ as desired, by 
increasing the proportion of lac. 
With the addition of bichloride of 
mercury dissolved in wood spirit, this 
cement might, with economy, replace 
the copper sheatliing of ships. Wood, 
iron, plaster, and brick, to which it is 
applied, assume a varnished appear¬ 
ance ; timber is rendered free from the 
attacks of insects and from liability to 
rot, and iron is preserved from rust. 

Maeons*. —(1) 20 lb. clean river 
sand, 2 lb. litharge, I lb. quicklime, 
sufficient linseed-oil to form a thin 
paste. Used for joining fragments of 
stone. (2) Oad’t. 3 parts well-dried 
and powdered clay, 1 of iron oxide, 
mixed together and made into a stiff 
paste with boiled oil. Used for work 
required to harden under water. (3) 
For grotto work. Commonest sealing- 
wax. (4) An excellent cement for 
foot-walks, and for all uses which re¬ 
quire exposure to the weather or to 
dampness, is described in ‘ Der Prak- 
tisohe MMchinen-Constructeur.’ It 
is made by thoroughly stirring Portland 
cement or good hydraulic l^e into a 
warm solution of glue, so as to make 
a thick paste, and applying it imme¬ 
diately. In three days it acquires ex¬ 
traordinary hardness and tenacity. 
It is an excellent cement for joining 
the porcelain heads to the metal spkes 
which are used as ornamental nails. (6) 
Fahnejelm recommends a mixture of 
75 parts of carefully washed chalk and 
25 ^arts of washed kaolin, to be flnt 
calcined to red heat, and afterwards 
ground. The powder it then snow 
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white, or, if the heat has been too 
great, it has a bluish shade. Either 
^one, or vdth a small percentage of 
gypsum, it makes an excellent hy¬ 
draulic cement. (6) 1 psfft yellow 
Botany Bay gum, 1 of brickdust, 
melted together. For stoneware, (7) 
60 parts chalk, 20 of lime, 20 of salt, 
10 of Bamsey sand, 5 of iron filings, 5 
of clay; ground together, and calcin^, 
Beale's. (8)3 parts clay, 1 of slaked 
lime; mixed, exposed for 3 hours to 
full red heat, and ground to powder. 
Bniyere's hydraulic, 

Maatic (various).—(1) Pulverised 
baked bricks, quicklime, and wood 
ashes, equal parts; mix thoroughly, 
and dilute with olive-oil; this mastic 
hardens almost immediatkly in the air, 
and never cracks beneath water, 

Moitic for •wood Hook fioor»,—^a) 
This consists of 3 parts pitch and 1 
part Stockholm tar heated together 
and used hot. The mixture is poured 
into a wooden tray and each floor block 
dipped to the depth of the k^, then 
prised down in position. In some 
oases the mixture is poured on floor 
and the blocks pressed on to it. This 
is more comfortable to the bands, but 
not so good in results unless the man 
is experienced in his work. About 6 
quarts is allowed to a square, (b) Goat 
the concrete or cement floor with 
Stockholm tar, then lay blocks with 
nvstic compost of 100 parts asphalt 
to 1 part Stockholm tar, melted to¬ 
gether and used hot, (c) 2 parts 
Stockholm tar, I part pitch heated to¬ 
gether uid thickened a little with 
about ^th quicklime. 

MoitM for bedding toood tnllt on 
itonst etc. —(a) 8 parts dry red lead, 
and 3 parts sharp clean sand, to wliich 
is added 2 parts ground lias lime. 
Mix dry, then make into a stiff paste 
with b^ed linsead-oQ. (i) 1 part dry 
red lead, 8 parts dry brick dust, mixed 
to a paste with boiled linseed-oil. In 
applying see that surfaces are clean 
dry, then coat with boiled oil and 
ipaeihemastio as putty would be used. 

Jlfastie for hUohen range and ttow 
vork —mne sharp sand, ^ lb.; pow¬ 


dered litharge, 14 lb. ; quicklime, 4 lb.; 
linseed-oil to make a mass like putty. 

Maetic Cement for Covering the 
Fronts of Houses .—50 parts, by mea¬ 
sure, of clean diy sand, 50 of lime¬ 
stone (not burned) reduced to grains 
like sand, or marble dust, and 10 
parts of red lead, mixed with as much 
boiled liuseed-oii as will make it 
slightly moist. The bricks to receive 
it should be covered with 3 coats of 
boiled oil, laid on with a brush, and 
suffered to dry before the mastic is put 
on. It is laid on with a trowel like 
plaster, but it is not so moist. It be¬ 
comes hard as stone in a few months. 
Care must be exercised not to use too 
much oil. 

Serhai’s Mastic .—Finely pulverised 
sulphate of lead is pouncled together 
with 1 part of old linseed-oU in a suit¬ 
able apparatus. Repeat the operation 
twice, adding each time 1 part of 
finely pulverised pyrolusite. It is 
then preserved in a stone vessel dosed 
with wet bladder. Another direction 
for preparing ikis mastio is as follows : 
Triturate 5 parts of zinc oxide and 5 
of sulphate of lead with about 4 of 
linseed-oil, then add gradually 10 parts 
of finely ground pyrolusite and a like 
quantity of ooloothar, and pound tlie 
whole in a cast-iron mortv with an 
iron pestle, adding gradually 100 
more of pyrolusite and a like quantity 
of colcothar. The cement is good 
when sufficiently thick, and at the 
same time so flexible that it can be 
rolled out between the fingers without 
breaking. If the cement has become 
hard add some more oil and work it 
thoroughly with the iron pesUe. 

Ueerschanm.-Kl) The best oe- 
meut for joining pieces of meersobauxn, 
is £gg Chnent^ which see. (2) Gailio, 
crushed to form a sort of doiigh, is 
rubbed ova- the surfaces of ^ meer¬ 
schaum to be united ; the lat^ an 
then bound tightly together with flue 
wire, and boiledinmilk for half ^hour. 
(81 C^cklime is mixed to a thick orsam 
with the white of an egg.. These we- 
ments will also join fzugments of f^aas 
or china. ^ 
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Metal to Glass, Stone, Etc.— 
For attaching metal plates, such as 
letters, etc., to flat sheets of glass, the 
followjDg may be used: (1) Copal 
varnish, 16; drying-oil, 6 ; turpentine, 
3. Melt in a water-bath and add 10 
parts slaked lime. (2) Copal varnish, 
16 parts; boiled linseed-oil, 6 ; Venice 
turpentine, 5 ; glue, melted in the 
smallest possible quantity of water, 6 
parts. Melt together and add 10 parts 
of powdered quicklime. (3) Carpen¬ 
ter’s glue, 4 parts ; Venice turpentine, 
1. (4) Hosin is melted, and into it is 
stirred calcined plaster till the mass is 
reduced to a paste, to which is added 
boiled oil, in sufficient quaittity to bring 
it to the consistence of honey. It is 
applied warm. (5) Into melted rosin, 
180 parts, are stirred burnt umber, 30 
pvts; calcined plaster, 15 paris; 
ix>Ued oil, 8 parts. ( 6 ) Kosin, 4 to 5 
parts; was, 1 part; colcothar, 1 part; 
the whole molted together. A little 
powdered plaster is often added. (7) 
Sandarac or galipot varnish, 15 parie ; 
boded linseed-oU, 6 parts ; turpentine, 
2 ) parts ; essence turpentine, 2 ^ parts; 
marine glue, 5 parts; pearl white, 
5 parts; dry carbonate of lead, 5 
parts; mixed, ( 8 ) Copal or lac var¬ 
nish, 15 parts; diying oil, 5 parts; 
indiarubber, or guttapercha, 4 parts ; 
coal oil, 7 parts ; Roman cement, 6 
parts ; plaster, 5 parts. (9) Copal or 
rosin varnish, 15 parts ; turpentine, ^ 
parts ; essence of turpentine, ^ parts; 
fish isinglass, in powder, 2 parts ; iron 
filings, 8 paris ; ochre or rottenstone, 
10 These cements are much 

used for fixing metallic letters to glass, 
marble, or wood. The two following 
are particularly good for uniting brass 
and glass : (10) Caustic soda, 1 part; 
rosin, 8 parts ; plaster, 8 parts; water, 
S parts, the whole is txuled. This 
compound hardens at the end of half 
an hour; the hardening may be 
retarded by replacing the plaster by 
idno white, white lead, or slaked lime. 
( 11 ) Fine litharge, 2 parts ; white lead, 
1 ^ part; eopal, 1 part; bc^ed linseed- 
oU, 8 parts; the whole is triturated 
thither. (12) For joining metallio 


surfaces, where soldering is inconveni¬ 
ent, recourse may be had to a composi¬ 
tion formed in the followii^ way: 
Pure and finely divided copper, such 
as that obtain^ ly the reduction of 
sulphate of copper with zinc clippings, 
20 to 36 parts, accordir^ to the degree 
of hardness desired in the cement, dis¬ 
solved in a sufficient quantity of sul¬ 
phuric acid to make a thick paste; 
with this is incorporated, by tritura¬ 
tion in a mortar, mercury, 70 parts. 
The mass is soft, but havens at the 
end of some hours. For use it is 
heated to 212® F. (100° C.), and pow¬ 
dered in an iron mortar heated to 302° 
F. (150° C.) ; it then assumes thecon- 
sistence of wax, and is harder in pro¬ 
portion as it contains more copper. It 
adheres strongly on drying, (13) To 
obtain a cement suitable for joining 
metals and ndn-metallic subetanoee, 
mix liquid glue with a sufficient quan¬ 
tity of wo^-ashes to form a thick 
mass. The ashes should be added in 
small quantities to the glue while 
boiling, and constantly stiired. A 
sort of mastic is thus obtained, which, 
applied hot to the two surfa^ t^t 
are to be joined, makes them adhere 
firmly together. (14) A similsr sub¬ 
stance, may be prepaid by dissolving 
in boiling water, 2 | lb. of glue and 2 
oz. of gum ammoniacum, adding ^ in 
small quantities, about 2 oz. of sul¬ 
phuric acid. 

Microscopical.—A cement in¬ 
vented by Dr. J. G. Hunt, is prepared 
as follows : T^e dammar gum, any 
quantity, and 'dissolve it in benrole; 
after obtaining a solution just thick 
enough to drop readily from the tnush, 
add enough of the finest dry oxide ^ 
zinc previously triturated in a mortar 
with a small quantity of benzole, until 
the solution becomes white when 
thoroughly stirred. If not too much 
zinc has been added, the solution will 
drop quickly from the brush, flow 
rea^y, and dry quick enough for oon- 
venientwork. It will a^ere, if worked 
properly, when the cell cover is pressed 
down, even when glycerine is used for 
the preservative m^um j keep in an 
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alcohol-lamp bottle with a tight lid and 
secure the brush for applying the 
cement in the lid of the Ixttle. Its 
advantages lie in the circumstance 
that the glass cover can be placed 
upon the ring of it whilst still fresh 
and soft, and that in drying it adheres 
to both cover and slide, so as to form 
a joint between them of the width 
of the ring of cement, and not, as with 
asphal turn, gold-size, etc., simply at the 
edge and upon the outside of the cover. 
The metiiod of mounting with it is 
as follows : A ring of any desired size 
is made by means of an ordinary Shad- 
bolt's turntable, upon a slide, which 
is then placed to one side to dry; when 
required for use, the specimen, cover, 
etc., being all prepared and ready, the 
slide is again placed upon the turn¬ 
table, and a new ring of cement put 
directly upon the old one. The speci¬ 
men is immediately placed within the 
cell thus formed, and the requisite 
quantity of carbolated water placed 
upon it. The cover which must be 
large enough to entirely or nearly 
cover the cement ring, is now picked 
up with the forceps, the under side 
being moistened by the breath to pre¬ 
vent adhesion of air-bubbles, and care¬ 
fully placed in position. It is now to 
be carefully and equably pressed down 
with some force; by this any super¬ 
fluous water is squeezed out, and the 
oover is forced down into the cement, 
wMoh riaee as a little ring around its 
edge. The pressure is beet made with 
a stiff needle, at first on the centre, 
and then upon the edges of the cover, 
which may finally be made slowly to 
revolve beneath the needle point. 

slide may then be put aside to 
dry ; or, better, an outside ring of the 
cement put over its edge in the usual 
way. If time be ui object, and only 
a shallow oell be required, the first 
ring of cement may be dispensed with, 
and the whole mounting be done in a 
few minutes. (2) Acceding to Dr. L. 
Heydenrdch of St. Petersburg, the 
'^^eat cover-glass should be: (u) 
Absolutely hermetio, and should not, 
any cirouznstanoea, require re¬ 


newal every year. Two or tluw coats 
of the cemeut, applied at sliort inter¬ 
vals after an object is mounted, should 
permanently secure and preserve the 
object. (^) It should be as hard as 
glass, or, if possible, harder, (c) It 
should not crack nor become detached, 
and should be so solidly adherent as to 
be less likely to break than the glass 
I to which it is attached. And (d) It 
should be insoluble in water or glyce- 
> rine,orinanyliquidusedaBanimmersion 
medium with objectives. Notwith¬ 
standing the large number of cover- 
glass cements already known and in 
use, he thinks another should Ije sought 
for—one which shall conform to the 
foregoing requirements. We liave 
commercial varnishes, which are very 
hard and durable. Some of them, 
used in the finishing of carric^^es, are 
found, after the lapse of a year, to be 
in the same condition as when first 
applied. The varnish used on tin pans 
inalbumen fectoriesremainsunchanged 
for a year, although subjected da^y, 
for many hours, to a temperature of 
100° R. (267° F.). These and similar 
varnishes are made of resins, oopal, or 
! amber. Of all resins, amber and some 
kinds of oopal are the hardest. Copal 
varnish is toth hard and elastic; amber 
varnish is harder than copal, but not 
BO elastic, and is, consequently, more 
brittle: hence, for a cover-glass cement, 
a mixture composed of both should be 
used. Only the beet and clearest 
kinds of amber (the opa(|ue pieces con¬ 
tain various kinds of minerals), and 
only the hardest kind of copal—that 
is, the East-lndia or Zanziber copal— 

' should be selected for cover-glass 
! cements. Zanzibar copal is taken from 
' the earth in flat, disc-shaped pieces, 

' varying in dimensions from the size of 
: a pea to the size of the human hand ; 
is colourless, yellow, or of a dork red- 
I brown colour, and transparent the 
I surface, rough. Bombay copal d^mes 
in larger pieces, is of a yeUowish-red 
colour, hu, when broken, a smooth, 
glassy sur&ce, and is but very slightly 
inferior in quality to the cop^ of Zan¬ 
zibar. Siei^Lwne copal ^qomes in 
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small, ball-sixaped pieces, about 1 in. 
in diameter, or in pieces resembling 
drops in shape. All the other kind« 
are softer than those just described. 
The best solvent for resin, and the one 
which possesses the most adhesive 
quality, is linseed-oil varnish, made of 
pure, old linseed-oil. Neither alcohol, 
ether, chloroform, nor any other 
quickly evaporating menstruum should 
1 m used. In order to hasten dessica- 
tion of the resin, and to obtain for the 
cement the proper consistency, an 
ethereal oil which, upon drying, will 
leave a surface perfectly even, should 
be added to the mixture; and oil of 
lavender, either alone or mixed with 
linsoed’oil varnish, is suitable for these 
purposes. The resins being thus dis¬ 
solved in linseed-oil varnish until the 
solution attains the consistency of 
syrup, oil of lavender should be added 
until the mixture becomes thin 
enough to use in mounting microscopi¬ 
cal objects—and the cement is finish^. 
The property of adhering to glass is 
increased in the cement % adding to 
it a small quantity of cinnabar; but 
such addition causes it to dry less 
rapidly. In a week from the time of 
using it the cement becomes dry, and 
so firm that the finger-nail will make 
but a slight impression on it. For 
months it remains in this condition. 
At the expiration of a year, it is veiy 
hard, and has a glassy surface. 

So much for the component parts. 
The preparation of this cement being 
somewhat difi&cult it would perhaps be 
advantageous to buy the varnishes ready 
made, and then proceed as follows: 
Taking equal parts of the beet, clearest, 
and hi^dest amber-varnish and copal- 
varnish, mix them and heat until all 
the turpentine has disappeared. This | 
will require a temperature of 100® to 
160®R.(267°~370®Fahr.). Assoonas 
all the turpentine has evaporated, re- | 
move the dish from the flame, allow it 
to cool somewhat, and then add oil of 
lavender to the liquid in proportion of 
to 1; mix well, and allow the entire 
mass to cool thoroughly. The prooess ' 
it terminated by adding from 20 per 


cent, to 40 per cent, of artificial cinnabar 
(rosin with cinnabar), which should be 
very carefully and thoroughly rubbed 
in. The best method for n^bing in the 
cinnabar is that employed in the pre¬ 
paration of fine oil-paints. Should the 
cement when finished be too thick for 
use, as much oil of lavender as will give 
the required fluidity may be added. 
The component parts and their pro¬ 
portions would then be as follows :— 


Amber .... 25 parts. 

Copal.25 ,, 

Linseed-oil varnish .50 „ 

Oil of lavender . . 60-00 „ 

Artificial cinnabar 40-60 „ 


Dr. Heydenreich continues his article 
by describing the maitner in which the 
cement should be applied, but as his 
method is the same as that employed in 
tho use of Canada balsam and other 
cover-glass cements, and,consequently, 
familiar to all microscopists, it is not 
necessary to make a note of it. How¬ 
ever, he advises, in order to secure a 
perfect mount, that a second ring be 
made after the first or second week 
from the time of mounting; and a 
third, after the first or second month ; 
each ^ditional ring to be slightly wider 
than the preceding one. {And tee 
Canada Balsam.) 

Milk.—This cement is not so gene¬ 
rally known as it ought to be. It is 
the simplest and beet domestic cement 
for repairing china and crockeiy. The 
process consists simply in tying the 
parts firmly together and boiling them 
in skimmed milk. The tying together 
of the pieces of a round cup or bowl is 
not a very simple matter, but it can be 
done by going the right way to woric. 
First, arrange the parts in their proper 
positions, and, if a bowl, set it mouth 
down, as the pieces will keep 
arrangement best in this position. 
Then wind stout tape round the 
article, so as to hold the pieces to¬ 
gether. Tape is flu* better than twinei, 
and pieces should be kept for this 
purpose. It is easy to draw the tape 
light until we come to tie the 
and then special devices must be used. 
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When sufficient tape has been wound 
round the fuiiicle, let one person hold 
it from slipping by pressing a finger 
firmly on each end, and then let an¬ 
other person tie the ends in a firm 
knot, but leaving the tape so loose from 
the article that a pencil or stout skewer 
may be passed under it. Then by twist¬ 
ing the skewer the tape is tightened in 
the same way that a surgeon compresses 
an artery with his tourniquet, and by 
passing the fingers over the tape, and 
smootUng it forward toward the ends, 
all the pieces may be pressed together 
with a firmness that cannot be obtaiued 
in any other way. The article should 
now be placed in a pan of cold milk 
(skim-milk is the b^t and cheapest), 
which should be gradually heat^ to 
the boiling-point, and kept at this tem¬ 
perature for some time—say i|^ to 1 hour 
^care being taken not to allow it to 
bum. TTie articles are allowed to cool 
in the milk, and when taken out are 
wiped dry and allowed to stand for a 
day or two until the cement has become 
quite hard. Th^ may then be washed 
off with warm water, and the parts 
will be found to be strongly cemented 
together. The same milk may be 
UE^ again, but not with such good 
effect. Gwerally, however, it is pos¬ 
sible to pack quite a number of articles 
in the pan in the first place, especially 
if they can be ** nested,” or placed one 
within the other. 

Mucilage. ~ Stir 2^ lb. potato 
starch into 8 pints cold water and add 
2 oz. pure nimc acid. Let stand in a 
warm place for about 2 days, stirring 
oocasionally. Next boil until the maw 
becomes thick and translucent, after 
which dilute with water if requimd 
and filter through cloth. 

Mstoraliate'.—Consists of muci¬ 
lage of gum arabic, thickened with 
starch powder or fuina, with the 
addition of a little lemon-juice. 
Sometimes the mucilage is used 
alone. This cement is employed 
fcpr naturalista, for mounting speoi- 
;tuewt ; by ^tifidal flower makers ; 
by Confectioners, to stick amameats 
Cf^ their cakes, etc. 


Opticians'.—The cements ob¬ 
tained from the following formulse 
are used by opticians for fixing lenses, 
prisms, etc., to chucks and holders, 
while they are being ground. (1) 
Pitch, fi parts ; wood ash^, 1 ; tallow, 

1, less or more, according to the tem¬ 
perature of the season. (2) SheUac 
softened with rectified spirit or wood 
naphtha. (3) Beeswax, 1 oz. ; resin, 
15 oz, ; melt and add 5 oz. of whiting 
previously heated red hot and still 
weurm. (4) Eesin, 1 lb.; melt and 
add dry and warm plaster 4 oz. This 
forms a very strong cement for rough 
purposes. 

Parabolic. —This is a variety of 
casein or cheese cement, prepared aa 
follows : Curdle skim-milk with rennet 
or vinegar, press out the whey, and 
dry the curd by a very gentle heat, but 
as quickly as possible. When quite 
dry, grind it in a pepper or coffee mill, 
and triturate it in a mortar until re¬ 
duced to a very fine powder. Mix 10 
parts Iw weight of this powder with 1 
of quicklime, also in very fine powder, 
and to every ounce of the mixture add 
5 or 6 gr. of camphor. Triturate the 
whole together, and keep in phials 
well corked. Used to unite glass, 
earthenware, etc., which it does very 
strongly. It is made into a paste with 
a little water as wanted, and applied 
immediately. 

Parchmeiit Paper.— The beet 
cement for pasting parchment paper is 
casein glue. It is much better than 
80 -caIl^ chrome glue, because the 
latter produces yellow or brownish 
spots where it has been employed. 
Casein glue is a solution of casein, 
which appears as whey or drop when 
milk is allowed to cimlle. glue 
is dissolved in a saturated solution of 
borax. When dried in the form of 
transparent gelatine, . it appears as 
greyish white and sooftewhlat. 
matter, which can be sasi](y dlpolved 
in water, and possesses great adbMVS- 
ness T^en employed for pai^g 
parchment paper, a thin paste is prp- 
paredL used in the ouitoxioaiy muiqer, 
and tne jointed places aie efterwiwda 
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exposed for a little while to a jet of 
steam. 

Parian, —Same as Keene’s marble 
cement {see Marble) substituting a 
solution of borax for one of alum. 

Paris.—This cement is used for 
mending shells and other specimens of 
natural history. It is composed of 
gum arabic, 6 ; sugar candy, 2 ; white 
lead, enough to colour. 

Paste.—Next to glue, paste is the 
most extensiyely us^ and the most 
valuable cement that we have. For 
ordinary purposes it consists simply of 
flour, m^e into a thin cream witJi 
water, and boiled. It then forms a 
stifi&sh mass, which maybe diluted with 
water so as to bring it to any required 
condition of thickness. There are two 
dis^ct elements in flour, both of 
which are valuable, one is starch, and 
other is gluten. The cheaper 
kinds of flour, end especially rye flour, 
are rich in gluten, while wheat flour 
is rich in st^h. In the latter case, 
it is sometimes of advant^e to add a 
little common glue to the paste. For 
ordinary purposes no additions are 
neoessaiy, but where paste is to be 
kept for a long time, various ingre- 
dients may be added, to prevent sour* 
ing and moulding. A few cloves form, 
perhaps, the best preservative for 
small quantities. On the larger scale 
carbolic acid may be used. According 
to Lunge, souring and moulding may 
bo entirely prevented by the addition 
and thorough mixture with the freshly* 
pnwjared paste of a few gr. of salicylic 
acid. ’When thus treated, a paste may 
be kept for weeks in a heated room 
without loosing its freshness, and even 
when it has, by long standing, become 
dry and tough, may be at once ren* 
dered fluid and serviceable by treat¬ 
ment with hot water. Thb addition 
of the acid does not, aocording to thin 
author, affect the stickiness of the 
pa^ to any sensible degree. When 
it is desired to prevent the attacks of 
inseots, either before or after use, the 
addition of oarrosive sublimate is a I 
cure preservative, but as this substance 
is a powerful poison, great care must 
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be exercised when it is employed. The 
following formulae give good results :— 

( 1 ) Starch Pa»tc. —This is best pre¬ 
pared by triturating the starch with 
cold water in a mortar until no lumps 
remain, and not too thick a maaii is 
formed, and pouring into this boiling 
water very slowly, with rapid stirring, 
until the paste b^ns to form, as indi¬ 
cated by ^e increase of transparency, 
and then rapidly adding the rest of 
the boiling water necessary for the 
ptste. Boiling the paste is very in¬ 
jurious, rendering it less adhesive, and 
liable to peel off. Bye flour affords a 
more adhesive paste than starch, but 
of a grey colour. The addition of a 
little alum to the water vrith which 
paste is prepared renders it more per¬ 
manent, and the use of boiling lime- 
water instead of pure water adds to 
its adhesiveness. An aqueous extract 
of decomposed gluten, however, 
affords the best paste with starch. 
By incorporating with the paste a 
quantity of turpentine, equal in 
weight to half of the starch employed, 
and stirring well while the paste is 
still hot, it will be rendered more 
impervious to moisture, and at the 
same time more adhesive. 

(2) Com Starch jPoste.—Com starch 
m^es a good paste for scrap-books. 
Dissolve a mnall quantity in cold 
water, then cook it thoroughly. Be 
careful and not get it too thi^ When 
cold it should be thin enough to apply 
with*a brush. It is not so liable to 
mould and stain the paper as paste 
made from other kinds of starch. 

(3) Ponte for Mawniing Photogra^, 
—Mix thoroughly 630 gr. of the finest 
Bermuda arrowroot with 876 gr. of 
cold water in a capule, with a spoon 
or brush ; then add 1 (^ oz. of water 
and 60 gr. of gelatine in fine shreds. 
Boil, with stirring, for 6 minutes, or 
until the liquid becomes clear, and 
when cold stir in well 876 gr. of 

and 6 or 6 drops of pure oar- 
bolio acid. Keep m well-eloeed 
veeMfls, and, before using ft, woek up 
,a pectlim with a brush in 

(i) 4 parts, by wrtght, of M 
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allowed to soften in 15 parts cold 
water for some hours, and then moder¬ 
ately heated tUl the solution becomes 
quite clear; 65 parts boiling water 
are now added with stirring. In 
another Tessel, SO parts starch paste 
are stirred up with 20 of cold water, 
BO that a thin milky fluid is obtained 
without lumps. Into this the boiling 
glue solution is poured, with constant 
stirring, and the whole is kept at the 
boiling tempemture. After cooling, 
10 drops of carbolic acid are added to 
the paste. This paste is of extra¬ 
ordinary adhesive power, and may be 
used for leather, paper, or cardboard 
with great success. It must be pre¬ 
served in closed bottles to prevent 
evaporation of the water, and will, in 
this way, keep good for years. 

(5) Kne wheat starch, 1 oz, ; beat 
into a paste with cold water ; Ijest i 
glue, 4 oz. Soak the glue, and when 
soft, boil it and add the starch paste, 
stin^g well. Boil the whole until it 


until it is cooked ; pour into a glazed 
earthen vessel, and when oold cover 
the top with oUed silk, and put it in a 
cool place ; when needed for use, take 
out a portion and soften with warm 
water. This will bo found very con¬ 
venient for use at times when very 
little paste is required at once. 

(10) Paste for Paperhangi'ng .—Take 
^ quartern of flour (best biscuit) and 
put it into a pail, with a small portion 
of alum, broken up small; mix it up 
into a stiff batter with warm water ; 
have ready a large saucepan of boiling 
water, and pour it over the paste, 
stirring well all the time, or it will bo 
“lumpy.” If pmperly done, it will 
thicken as the Veiling vi^ter is poured 
over it; if it does not tliicken, set it 
over the Are a few minutes, but be 
sure you stir it, or it will bum. When 
well thickened, throw a dash of cold 
water over it, as it prevents it skinning 
whilst cooling. Use rather thin. You 
can thin it with cold water. 


is quite thick, and set aside to cool. (11) Trimmers Paste., —Trimmers* 

It keeps well, and when required for pwte requires to be smooth, elastic, as 
may be instantly dissolved in a free from moisture as possible, and 
little warm water. possessed of great adhesive qualities. 

(6) 2 oz. starch, 1 oz. white glue, j If too moist, it will soil the cloth or 

^ oz. acetic acid, a few drops of oil of | silk to which it is applied, and if not 
cloves. Dissolve the glue in cold , well cooked it will mould and rot; its 
water and then boil. Mix the starch adhesive qualities are dependent upon 
with cold water, and pour into the j the materials of which it is made, and 
glue while boiling. the manner of mixing and cooking. 

(7) Rice flour makes an excellent ' The materials used are wheat and rye 

pa^ for fine paper work. [ flour. The paste of commerce is made 

(8) Qum tragacanth and water make ' of a very low grade of wheat flour, 
an ev 0 -ready ^te. A few drops of cooked by steam ; it is not a good 
any kind of acid should be added to article for trimmers, as it con tain a too 
the water before putting in the gum, j much surplus moisture. To make 
to prevent fermentation. This paste j wheat paste, select a low grade, but 
will not ipve that eemi-tranaparent i sweet ^eat flour, and stir it into cold 
look to thin paper, that gum arable ' water, until thoroughly dissolved ; 
sometimes gives, when used for muei- i then place the kettle over a quidc fire 

and stir until it boils; it should be 

(9) Paste that vnU not sour, —Dis- allowed to cook 5 or 6 minutoe after it 
solve 4 teaspoonfuls of alum in 1 gal. is brought to a boil, and be well ajxrred 
water; when cold, stir in as much , while boiUng and until it is co&; if 
flour as will give it the consistency of made in this way, it will contain no 

cream, beat imaooth, add 1 tea- surplus moisture, and will be Smooth 
of pulverised rosin, and 20 and free from lumps. For rye 
oU of cloves, pour the whole into select good fine rye flour, place the 
boiling watw, stirring thoroughly ' necessary amount of water im a kettle - , 
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over ft quick fire, and when the water 
boils pour in the flour slowly, stirriug 
it thoroughly; continue to flour 
until tlie desired thickness is obtained; 
then allow it to boil ftlx>ut 5 minutes, 
^ter which remove it from the fire and 
continue to stir until boiling ceases, 
then cover atid allow it to stand until 
it is colli. Kye flour paste made in this 
way is the smoothest, most adhesive, 
and elastic paste in use. It is jtarticu- | 
larly valuable for pasting cloth on wockI 
or leather. The dry paste that gathers 
on the kettle should not be tlirown 
away ; if it is soaked in cold water until 
it becomes soft, and again heated up to 
boiliug heat, it is stronger and more 
elastic than when first made. Wheat 
or rye paste can lx? preserved from 
mould, etc., by atldiug a little carlwlic 
acid or essential oil. The addition of 
a little dissolved gum arable adds 
materially to the adhesive qualities of 
flour paste. Paste fur summer use that 
will keep a long time is made of rye 
paste, prepared as above ; when cold, 
pour it on a smooth board and set it ^ 
in the sun to dry ; when dry it can be i 
broken up and saved for use. To pre- ' 
pare it for use, place a small c(uantity | 
in a kettle and cover it with cold | 
water ; allow it to remain until soaked I 
soft, then pour off the surjdus water, 
place the kettle over a quick fire, and 
stir it until it boils. Another plan is 
to cook the paste, pour it on a cloth, 
lay it in a clean, warm place for 10 or , 
12 hours, roll up the cloth, and lay | 
aside for use. Paste treaW in this ' 
way will keep sweet for a week or 
more, even in the hottest weather. 

Paste, Bookhindcrit \—Place half a 
quartern of flour in h saucepan, put as 
much cold water on it as will cover it, 
and stir it well up, so as to lo'eak all 
the lumps while in a state of dough. 
Then pour on about 2 quarts of cold 
.water and 1 ok. of powdered alum. 
Stir well and boil till it becomes 
thick. 

P 6 trol 6 UQ 0 i f to witlistand.—If glue 
or gelatine is melted and mixed with 
glycerine, it can be made liquid by 
neat but goes to a stiff elastic subetance 


when cold. This is not soluble to 
petroleum or benzine. 

Plasters. — (1) Plaster*of-PariB, 
baked and gniund, acijuires great hard* 
ness and solidity when left for 24 
hours, in contact with a solution of 
alum, and when, after drying in the 
air, it is submitted to a second baking. 
(2) Still better results are obtained by 
employing an aqueous solution con¬ 
taining of borate and ^ of cream of 
tartar; the plaster, baked and in frag¬ 
ments, is plunged into this solution 
) until it is saturated; then it is cal- 
i cined, and pulverised. (3) A mixture 
' of silicate of potash, 100 parts; car- 
Iwnate of potash, 27 parts ; and water, 
500 parts, may also lie used. 

Flaater Casts. —To repair broken 
articles in plaster dissolve small pieces 
of celluloid in ether; decant the 
liquid after a short while. The pasty 
residue is a cement that will dry 
rapidly and not dissolve in water if the 
articles should be exposed to it. 

Plumbers’. —Block rosin, 1 part; 
brickdust, 2 parts. The brickduat 
should be finely powdered, thoroughly 
dried and added to the rosin when the 
latter is in a melted state. 

Porcelain. —(1) Add pkster-of- 
Paris to a strong solution of alum till 
the mixture is of the consistency of 
cream. It sets readily, and is said 
to unite glass, metal, porcelain, etc., 
quite firmly. It is probably suited for 
cases in wUch large rather than small 
surfaces are to be united. (2) Milk is 
coagulated by means of acetic acid, and 
the casein thus formed is well washed 
in water, and then dissolved in a cold 
saturated solution of borax ; a clear 
solution is thus obteuned which is 
superior to gum arabic in adhesive 
power, and is colourless. For porce¬ 
lain, this liquid is mixed with fiinely 
powdered quicklime, and the resulting 
cemeni is quickly brushed over the 
fractured surfaces, which are then 
boimd together; the ware is then dried 
at a gentle heat. (‘Dingler’s Poly- 
tech. «n.’) (8) To resist heat. It is 
made of Stourbridge clay mixed with 
I a little tow or asb^tos to izKuease ita 
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Inherence. It should be well beaten 
before application ; the glass or china 
should be first rubbed over with a little 
of the cement mixed with water, 
taking care to press the two edges of 
the glass or china together. This 
oement will bear a very strong heat. 
(4) Take isinglass ) oz., proof spirit 
sufficient to d^lve it; to every 2 dr. 
add finely powdered mastic and finely 
powdered gum ammoniacum—of each 
10 gr. Stir till dissolved. In using, 
heat the edges to be joined, and let the 
cement get thoroughly dry before 
using the article. The gums should be 
add^ to solution of isinglass when hot. 
(6) Calcine oyster'shells; pound and 
fiift them through a sieve, and grind 
them on a flat smooth stone with a 
muller, till reduced to the finest pow* 
der; then take white of ^g, and form 
the whole into a paste. Join the 
pieces of glass or china and press to- I 
gether 6 or 7 minutes. This cement 
will stand both heat and water, and 
will never yield, if properly done. (6) 
Plaster-of-Paris and gum. For very 
small articles this oement answers very 
well, but must not be too thick when 
well mixed. 

Prints. ~>Fme wheat starch, 4 dr., 
beat into a paste with cold water; 1 
OB. of best Russian glue dissolved in a 
pint of boUing water ; while boiling, 
pour on the starch; put the whole 
mto a saucepan, and boU till as thick j 
as Itreacle. When required for use a 
small quantity is to be melted in a j 
little warm water. ' 

Putty.— ^1) Good putty, for gene¬ 
ral purposes, is comptW raw lin- : 
seed-ral and whiting thoroughly incor¬ 
porated, and can be made equally well 
by hand or maohineiy. The whiting 
i^uld be dry. Zinseed-oil foote or 
'bottoms” is od]^ used on the score of 
aooDomy—that is, to use up a material 
that would ba ot^eotionable in paint. 
In the shop, putty is maH* by hand in 
winter, for rammer use, on the putty 
twdoh. Diy sifted whiting is mixed 
Infbbs much oil ae will enable it to be 
1^ beatm vfUk a oudlet (an essential 
Mnza in m ak ing putty is to btat it) 


I and well kneaded into lumps about 
I the size of a 4 lb. loaf, which are then 
I ranged on a shelf, and left for a week, 
by which time it will be found they 
have become very soft. More whiting 
is now worked in, after which pack in 
casks, pressing it well down. This 
putty improves by keeping a few 
months—that is, gets tougher and 
more homogeneous. (2) A very strong 
putty is made of boiled oil and whiting 
for exposed situations, as skylights, but 
is not adapted for keeping—it gets too 
ha^. (3) Putty for good inside work 
is improv^ by ^ding white lead. (4) 
Another putty wliich requires to be 
made as want^ (as it gets hard almost 
immediately) is composed of red lead 
in powder mixed with boiled oil and 
turpentine varnish, and is used for 
fronts of houses or any place requiring 
a hard putty. (5) Some mauu^turers 
prepare an oil for the purpose ly melt¬ 
ing 20 lb. rosin and mixing it with 
90 lb. linseed-oil, the rosin being used 
for economy sake. (0) For some pur¬ 
poses a diying-oil may be used with 
the whiting: this is made ly mixing 
1 gal. linseed-oil, 12 oz. lithazge, 1 oe. 
sugar of lead, 1 oz. wtdte vitriol, 
simmer for some time, allow to cool, 
and when settled draw it off. (7) 
French pnUy. Kuban prepares this 
substance by boiling linseed-oU (7 parts) 
with brown umber (4 ports) for two 
hours; 5| parts of chalk and 11 of 
white lead are then added, and the 
whole well mixed. This putty is veiy 
durable, and adheres well to wood, evoi 
though not previously painted. 

Sealing Wax. — Sxauhq 

Wax, kLu^AOTUKB of. 

Shellac.— ^1) Shellac, mode up into 
sticks of the size of a lead pencil, is 
frequently sold as a oement which will 
resist water, acids, effis, etc., and it 
answers very weQ. Sometimes it It 
mixed with very fine powdere, etther 
to pve it body, or to oolour 
white or plaster-of-Faris may be.iised 
to make it white; ivoiy bladk, for 
blade; briokdust, oohze, and ve|‘- 

miUon for different ehedMqCi^ The 
bb)eota to be oraoentod tggBitiMr we 
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fint warmed till they melt the ehellac 
brought into contact with them. This 
ia very good to cement broken glass, 
porcelain, etc., especially as the objects 
are again ready for use immediately 
when cold; but it ia not adapted for 
flexible objects, as it cracks. It will 
not withstand heat or alcohol, which 
softens the shellac. Shellac ia solu* 
ble in alcohol, when it forms what is 
known as Chinese glue. It is also 
soluble in wood naphtha. Contrary 
to published statements to that effect, 
shellac does not form as strong a 
cement when in the state of solution 
as when melted by heat. Instead of 
using alcohol or benzine, a watery solu¬ 
tion of borax may be used for (bssolv- 
ing shellac. Take of borax, 100 parts; 
rain (or distilled) water, 2250 parts ; 
heat to boiling, and whilestirring, grad> 
uallyadd powdered shellac, 300 parts. 
Whra dissolved, strain through muslin 
and preserve. This forms a water¬ 
proof varnish. Paper soaked with this 
is waterproof, and resembles parch¬ 
ment. Shell^ makes the best black 
cement for articles of jet. It is made 
black smoking it in the flame of a 
lamp or candle, 

(2) ifoCTiZc's.—Shellac, 2 parts; 
Venice turpentine, 1; fuse together 
and form into sticks. (3) It is some¬ 
times necessary to pulverise shellac. 
A correspondent of the ‘Druggists’ 
Circular’ has devised the following 
method: “Enclose the shellac in a 
strong, closely-woven piece of cloth, 
at first compressing tlw folds rather 
tightly, but gradually relaxing them. 
Then, after placing the bunc]^ which 
must be held in podtion with the 
hand, upon a solid block or smooth 
counter, the strokes of a heavy iron 
pestle are applied, gently at first, 
while the bunt^ is kept moving from 
ride to side, so as to expose every part 
to the strokes of the pestle. Aiter 
the large, shaip pieces are broken, the 
strokes are increased in velocity and 
power, with wonderful effect upon the 
resin, and but little injury to the cloth. 
In this way shellac may be reduced to 
granular form suffiden^ fine for 'pyro¬ 


technic purposes at very short notice, 
and to an almost impalpable powder in 
a comparatively short space of time. 
To produce this result, however, it ia 
necessary to wield the pestle forcibly, 
and then from time to time separate 
the finer particles from the coarser by 
sifting.” 

Soluble Olaes. — When finely 
pulverised chalk is stirred into a solu¬ 
tion of soluble glass of 30° B. until the 
mixture is fine and plastic, a cement 
is obtained which will harden in 6 or 
8 horns, possessing an extraordinary 
durability, and dike applicable for 
domestic and industrial purposes. It 
may be used for uniting stone, brick, 
etc., and for filling up cracks. In 
short, it seems to be applicable to 
about the same purposes for which 
plaster-of-Paris is used, but it is much 
harder and stronger. If for part of 
the chalk some colouring matter be 
substituted, differently coloured ce¬ 
ments of the same general character 
are obtained. The following materials 
give good results : (1) Finely pul¬ 
verised or levigated stibnite (grey anti¬ 
mony, or bla(A sulphide of antimony) 
win produce a dark cement, which, 
after burnishing with an agate, will 
present a metallic appearance. (2) 
Pulverised cast iron, a grey cement. 
(3) Zinc dust (so-called zinc grey), an 
exceedingly hs^ grey cement, wUdi, 
aiter burnishing, will exhiUt the 
white and brilliant appearance of 
metallic one. This cement may be 
employed with advantage in mending 
ornaments and vessels of zinc, sticking 
well to metals, stone, and wood, (4) 
Carbonate of copper, a bright green 
cement. (6) S^uiozide of ohn^ 
mium, a d^k green cement. (6) 
ThAue^’s blue (cobalt blue), a blue 
cement. (7) Minium, an orange- 
coloured cement. (8) Yenttilkm, a 
splendid red cement. (9) Carn^e 
red, a violet oement. 

iSiorePs.—There are two different 
j cements which go fay the name of 
I Sorel’s: namely, the “ oxyddoride of 
nno ” and the “ magneria” cement. 

I (1) OxyoMoride ^ Zwio.«»A aohi- 
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tion of chloride of zinc is prepared by 
dissolving zinc in hydrochloric acid, so 
that some metallic zinc always re¬ 
mains undiasolved. The solution is 
filtered and concentrated until it has 
the sp. gr. I'SOO. Commercial oxide 
of zinc is mixed with water containing 
2 per cent, of nitric acid to a stitf 
paste, which, after being dried, is 
heated in crucibles to a white heat, 
after which it is reduced to an impalp¬ 
able powder. The object of tt^ 
baking is to reduce the oxide to as 
small a bulk as possible, in winch 
con<lition it has more binding power. 
The powder must be kept i^m con¬ 
tact with the air, to prevent access of 
moisture and carbonic acid gas. On 
bringing together the oxide and solu¬ 
tion of chloride of zinc, the whole 
solidifies in a few minutes to a very 
hard mass. If it is desired to retard 
the hardening, the zinc solution may 
be diluted to about 1'500-1'600 sp. 
gr., and the oxide of zinc may be 
mixed with 2 to 3 per ceut. of borax 
or chloride of ammonium. 

(2) Magnesia .—This was originally 
prepared from magnesite (chiefly 
native carbonate of magnesium), by 
making a paste with powdered mag- 
neute, 10 to 20 per cent, of hydi^ 
chloric add, and a suffident quantity 
of water, forming the mass into bricks, 
then burning them at a strong heat, 
and finally grinding them. This 
yields a very hard, bright-coloured 
cement, which beare large dilution 
with sand, but is not entirely waler- 
][»x»of. Since the immense saline 
deposits at Staesfurt have been 
wf^ed, this cement is prepared from 
kieearite (a native hydnt^ sulphate 
o! magnesium), many thousand tons 
of which are annually obtained. Kie- 
serite is mixed with calcium hydrate, 
in the proportion of two molecules of 
the former to one df the latter, with 
addition of water ; the mass is formed 
into bricks or cakes, dried, and 
"burnt,*' and powder^. The pow- 
^bred man when moistened solidifies 
ziaarible-like mass, which does not, 
^|||»wever, permanently resist moisture, 


and is best used only in the interior 
of buildings. 

(3) The following composition forms 
an excellent material for moulding or 
for unitiug stone, etc. Mix commer¬ 
cial ziuc white with ^ its bulk of fine 
sand, adding a solution of chloride of 
zinc of 1'26 sp. gr., and rub the whole 
thorouglily t(^ether in a mortar. Tlie 
mixture must be applied at once, as it 
hardens very quickly. 

Steam.—The lutes usually em¬ 
ployed for making steam-tight joints 
are composed ofwhite lead and litiiarge 
in various proportions. (1) A steam- 
tight cement which is said to be 
superior to the ordinary white-and-red 
le^ cement, is obtain^ by mixing 6 
parts of finely pu]verise<i graphite, 3 
of risked lime, 8 of sulphate of baryta, 
and 7 of boiled linseed-oil. These 
ingredients must be intimately mixed. 
(2) Dried and powdered clay, 6 lb. ; 
iron fdisgs, 1 lb. ; made into a paste 
with boiled linseed-oil; used for stop- 
ping cracks and leaks in boilers, stoves, 
etc. (3) Litharge in fine powder, 
2 parts ; very fine sand, 1 ; lime tliat 
hasbeenallowed to slake spontaneously 
in a (lamp place, 1 ; mixed, and kept 
from the air; made into a paste with 
boiled oil, and used to mend cracks, 
and secure steam joints. (4) Good 
linseed-oU wnish ground with equal 
weights of white lead, oxide of man¬ 
ganese, and pipeclay. (6) Diy, pow¬ 
dered clay, 1 part; clean, sift^ iron 
filings, 2; acotic acid, sufficient to 
make a paste, (d) Dzy, powdered 
clay, 8 to 10; iron filings, free from 
rust, 4 ; peroxide of manganese, 2; 
sea-salt, 1 ; borax, 1 ; water, sufficient 
to make a paste. (7) Sulphate of 
baryta, 1 part; clay, 2 ; made up with 
solutionsofsUicateof potash, andborax; 
it resists a very high temperature. 
(8) Iron filings, free from rust, 50 
parts ; flowers of sulphur, 2; f{>ul- 
verised hydrochlomte of ammont^ 1; 
these Bubstancea are mixed with water 
or urine, so as to make a solid and 
homo^noous paste, whioh is used in 
the joints of steam boilers. -The lute 
swells, becomes very solid, andp^ectly 
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closes the„ joints. (9) Iron filings, of its bulk of water. To use the 
4 parts; loam, 2; powdered sand- cement, 1 lb. of the powder is to be 
stone, 1 ; made into a paste with salt mixed with 2^ pints of the liquid, 
water ; ^cornea very hard on setting. The cement hardens very quickly and 
(10) A thick paste, composed of silicate is very strong. (4) Another cement 
of soda and iron filings ; the latter is made by boiling slices of skim-milk 
substance may be repla^ by a mix- cheese or curd into a gluey consistence 
ture, in equal parte, of powdered in water, and then incorporating it 
oxide of zinc and peroxide of manga- with quicklime on a slab with a muller, 
nese. (11) Sand, 84 parts ; Portland or in a marble mortar. When this 
stone, 106 ; lith^e, 18 ; pulverised ; compound is applied warm to broken 
glass, 0'90 ; red le^. 0'46 ; sub- | edges of stoneware, it unites them very 
oxide of lead, 0*90 ; the whole rubbed i firmly after it is cold, 
up with oil. I Btoziema8on8’.-<-GleanTiversand, 

Stone.— (1) Sulphur, 1 part; yel- ! 20 lb. ; litliar^, 2 lb. ; quicklime, 
bw wax, 1 part; rosin, 1 part; the 1 lb, ; linseed-oil, sufficient to form a 
sulphur and rosin are melted, and the thin paste. This cement is applied to 
wax is then added. It is necessary to mend broken pieces of stone, and after 
heat the surfaces to be united ; the a time it becomes exceedingly hard and 
cemeiii is applied while still hot, and strong. A simi^r composition has 
pressure is exerted till it is cold. (2) been used to coat brick walls, under 
Powdered gum arabic, 2 parts ; finely the name of mastic, 
ground white lead, 2 parts ; pulverised Turners',— (1) Melt 1 lb. resin in 

sugar-candy, 1 part ; the three sub- a pan over the fire, and when melted, 
stances are placed in a small bottle add J lb. of pitch. While these are 
with a wide mouth, a little hot water boiling add brickdust until, by drop, 
is poured on them, and the wliole is ping a little on a cold stone, you think 
stirred by a stick into a homogeneous it hard enough. In winter it may be 
paste. The cement must be kept in necessary to add a little tallow. By 
a closed vessel, and a little water may means of this cement, a piece of wood 
be added if it becomes dry. Before may be fastened to the chuck, which 
use, it must be well stirred, to prevent will hold when cool; and when the 
the white lead collecting at the bottom, work is finished, it may be removed by 
It is employed for joining fragments a smart stroke with the tool. Any 
of minerals, fossils, etc, (3) The traces of the cement may be removed 
following metallic cement for repairing from the work by means of benzine, 
broken stone was, according to Pro- (2) The heat necessary to melt the 
fessor Brune, of the School of Fine ordinary turners’ cement is liable to 
Arts, used in the restoration of the warp thin plates of brass, and in some 
colonnade of the Louvre, of the Pont cases, as for example circles of mathe* 
Neuf, and of the Conservatoire des matical instruments that require to be 
Arts et Metiers. It consists of a graduated, this is very objectionable, 
powder and a liquid. The powder: In such cases plaster-of.Paris is the beet 
2 parts by weight of oxide of zinc, cement to use. (3) ^ oz. roein, J ca. 
2 of crushed limestone and 1 of crushed pitch, 1 oz. beeswax; melted together, 
grit, the whole intimately mixed and sufficient brickduBt added to pro- 
pt>und. Ochre in suitable proportions duoe desired consLatence. (4) 2 lb. 
is added as a colouring matter. The rosin, 2 lb. Burgundy pitch, 2 lb. drifid 
liquid; A saturated solution of zino whit^, 2, oz, yellow Wax ; melt^apd 
in commercial hydrochloric add, to mixed together. (5) ^ 11?. black rosin, 
which is added a quantity by weight, 1 oz. yeUow wax ; mdted together, 
of hycb*ochlorate of ammonia equal to and poured into a tin canister. (6) 
one-sixth that of the dissolved adne. Take Burgundy pitch, 2 lb.; roein 21b.; 
This liquid is diluted with two-thirds ' yellow waz,2oz.; dried whiting, 21b.; 



melt and mix. (7) Black rosizi, ^ lb.; 
yellow wax, 1 oz. ; melt together, and 
pour into a tin caniater. When wanted 
for use, chip out as much as will cover 
the chuck to ^th of an inch, spread it 
over the surface in small pieces, mixing 
it with an e^hth of its bulk of gutta¬ 
percha in thin slices; then heat an 
iron to a dull red heat, and hold it over 
the chuck till the mixture and gutta 
are melted and liquid ; cool the iron a 
little and with it stir the cement until 
it is homogeneous; chuck the work, 
lay on a weight to enforce contact, 
leave it at rest for half an hour, when 
it will be ready for the lathe. 

Tyre.—(1) Crude rubber, 4 parts; 
Venetian red, 2 parts; resin, 2 parts ; 
tallow, 1 part. Melt the rubber over 
the fire, add the resin and tallow and, 
lastly, the Venetian red. (2) Gutta¬ 
percha, 8 parts; shellac, 8 parts; 
sulphur, 1 part; red-lead, 1 part. 
Melt the gutta-percha and shellac 
together, then add the red-lead and 
sulphur. Both the foregoing have to 
be heated for use. The following is a 
semi-fluid cement, resembling some of 
the rubber cements already described. 
Crude rubber, 24 parts; resin, 7 
parts; shellac, 6 pa^. Add suffi¬ 
cient bisulphide of carbon to dissolve 
into a thick gummy mass. 

Waterproof. —(1) Glue to which 
biobromate of potash 1^ been added, 
and winch has a^rwards been exposed 
to strong sunlight becomes insoluble. 
The pfToportions ore not very well ascer¬ 
tained, but about 1 part of the biohro- 
mate dissolved in water and added to 
a solution of 6 parte of solid glue 
answers very well. (2) It is said by 
the * British Journal of Photography ’ 
that the following recipe gives excellent 
results : Take alcohol, 1 pint; sanda- 
rac, 1 oe.; mastic, 1 oz.; common 
white turpentine, 1 oz. ; glue and 
MingUfw, sufficient; water, sufficient. 
Dissolve the two resins—sandarac and 
mastic—in the sprit, and then add the 
turpentine to the solution. Make 


to boil, then very slowly stir in the 
warm glue. The amount of the liquid 
glue to be added is determined by 
noting the point at which, after 
thorough mixture, a magma or thin 
paste is formed capable of being easily 
strained through cloth. When re¬ 
quired for use, the strained mixture 
is to be warmed, and applied like 
ordinary glue to the articles to l)e 
united. A strong junction is effected, 
which is not destroyed by cold water 
and only after a comparatively con¬ 
siderable time by hot water or or^nary 
saline solutions. (3) Glue, 1 part; 
skimmed milk, 8. Melt and evaporate 
in a water bath to the consistence of 
strong glue. This cement cannot be 
called waterproof but it resists the 
action of water better than common 
glue. (4) Melt common glue with as 
little water as possible, add ^ of boiled 
linseed-oil, dropping it gently into the 
glue which is to oe stirred all the time. 
(5) A cold solution of 1 part green cop¬ 
peras in 3 of water is extremely effective 
in rendering cement and lime plaster 
proof against the weather. Cement 
manufactures are put into the solu¬ 
tion for 24 hours, and then, coloured 
greenish black by the oxidulated 
iron hydrate which has been formed, 
dried in the air. The absorbed solu¬ 
tion of copperas has been decomposed 
in the oement, and the combination 
of hydrated peroxide of iron formed 
is stated not only to render the ce¬ 
ment denser and harder, but also, as 
it is not affected by the weather, to 
impart to it greater resistance. The 
weight of the oement is increased 
10 per cent., without any change in 
form. Cement plaster is proteoted 
against the effects of the weather \yy 
repeated applications of the copperas 
solution. If, after the 4th application, 
the oement does not turn a , dark 
greenish-black, it is a sign that the 
surface has berome saturated with the 
iron combination. Alter di^ng, a 
coating is formed on the oemeht of an 


some very str^ ^ue, and add to it a | oohre-l^e colour, which oannot be 
^^ood pinch of isinglass. Now heat the washed off with water, and wiiloh will 
aS^holic varoish until the liquid beguia , take water-colours, li cement plaster 
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thuB prepared is to be permanent^ 
painted with oil colours—which, as is 
well known, peel off ordinary cement 
—two applications of 5 per cent, soap 
water are sufficient to render it water¬ 
proof, and, after drying and rubbing 
with a cloth, as shiny as oil colour, so 
that one coating of the latter may be 
saved. In order to protect cement 
manufacture prepared with copperas 
against acids, albilies, and the influ¬ 
ence of the weather, a layer of a heated 
mixture of equal parts of ordinary 
paraffin and paraffin oil, or petroleum, 
is sufficient, which is obtained by im¬ 
mersing the heated cement articles in 
it for a few minutes. This cheap 
copperas solution may also be used for 
old or new lime plaster; old lime 
plaster must, however, first be freed 
from loose particles of colour by wash¬ 
ing off. It is not advisable to mix the 
cement aud sand at once with the 
copperas solution, as cement thus pre¬ 
pared cracks after drying. (‘ Builder.’) 
(7) Tar, 1 part ; tallow, 1 ; fine brick- 
dust, 1 ; the tar is warmed over a 
very gentle fire ; the tallow is added, 
then the brickdust, and the whole is 
thoroughly mixed. It must be applied 
while hot. (8) Good grey clay, 4 
parts; black oxide of manganese, 6 ; 
limestone, reduced to powder by 
sprinkling it with water, 90 ; mixed, 
calcined, and powdered. (9) Man- 
gan^ iron ore, 15 parts; lime, 86; 
calcined and powdered, ^th (8) and 
(9) require to be mixed with a little 
sand for uae ; thrown into water, they 
harden rapidly. (10) Fine, clean sand, 
1 cwt. ; powdered quicklime, 28 lb. ; 
bone ash, 14 lb. Beaten up with 
water for use. (11) Quicklime, 6 
parts ; fresh cheese, 6; water, 1. 
The lime is slaked by sprinkling with 
the water; thereupon it is passed 
through a sieve, and the fresh cheese 
is added. The latter is prepared by 
curdli^ milk with a little vinegar, and 
removing the whey. The cement 
thus^ formed is veory strong; but it 
requires to be applied immediately, as 
it sets very quicily. (12) Fresh ourd, 
M before, 1 part; quicklime, 1; 


Roman cement, 3. Used for joining 
stone, metals, wood, etc. (18) A 
paste composed of hydraulic lime and 
soluble glass, (14) 1 glue, 1 black 
resin, ^ red ochre, mixed with least 
possible quantity of water. (15) 4 
glue, 1 boiled oil by weight, 1 oxide 
of iron. (16) Mix a handful of quick¬ 
lime with 4 oz. linseed-oil, thoroughly 
lixiviate the mixture, boil it to a good 
thickness, and spread it on tin plates 
in the shade. It will become very 
hard, but it can be dissolved over a 
flu'e, like common glue, and it is then 
fit for use. 

Wollaston’s. —This is a very valu¬ 
able cement for large objects, such as 
shells, fossils, etc. : Beeswax, 1 oz. ; 
resin, 4 oz. ; powdered plaster-of-Paris, 
5 oz. Melt together. To use, warm 
the edges of the specimen, aud use the 
cement warm. 

Wood.— (1) A mixture of lime, 
clay, and iron oxide, separately cal¬ 
cined, and reduced to fine powder, then 
intimately mixed, kept in a close 
vessel, and made up with the requisite 
quantity of water when wanted. (2) 
The following cement will be as liard 
as stone when dry, and will adhere 
firmly to wood. Melt 1 oz. resin and 
1 oz. of pure yellow wax in an iron pan, 
and thoroughly stir in 1 oz. of Vene¬ 
tian red, until a perfect mixture is 
formed. Use while hot. (3) For 
cracks in wood, (a) Slaked lime, 1 
part; rye meal, 2 parts ; made into a 
paste with a sufficient quantity of 
linseed-oil; (6) Glue, 1 part, dissolved 
in water, 16 parts ; when almost cold, 
sawdust and prepared chalk are stirred 
in to the required consistence; (c) OU 
varnish, thickened with a mixture of 
equal parts white lead, red lead, 
litharge and chalk. 

Zeiodelite.— This cement consistB 
of 19 parts of sulphur, and 42 of 
powdered glass or earthenware, mixed 
thoroughly together 1^ heating the 
sulphur. It may be used instead of 
hydraulic cement for uniting stones or 
bricks, and for cementing iron rods 
into holes cut in stone. 

Zinc.-^-A cement for idno is rnaAm 
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miring whiting and zinc duBt with 
water^laas. 

Cemad for JUpairing Defective Zina 
OmamerUt ,—By intimately stirring 
together to a tMck plastic mass a solu¬ 
tion of soda water-glass of 83° B, with 
•fine whiting and adding zinc dust (zinc 
gre^ or tutty), a grey mass is obtained 
whioh hardens in 6 to 8 hours, and 
becomes extramdinarily solid. By 
polishing it, after hardening, with an 
agate it acquires the lustrous white 
colour of metallic zinc. It is especially 
suitable for repairing zmc ornaments 
and vessels, but it also adheres firmly 
to stone and wood as well as to metals 
and glass. It can be used as a paint. 

A zinc oompoeition for repairing 
gtaneunrk ,—This is made from 2 parts 
weight of oxide of zinc, 2 of crushed 
limestone, and 1 of crushed grit mixed 
and ground together into a powder. 
To t^ is added a liquid consisting of 
a saturated solution of zinc chloride, 
to which is added an amount of am¬ 
monium chloride equal to the weight 
of the zinc contained in chloride 
of zinc. The liquid is then diluted 
with f its bulk of water, and 1 lb. of 
the powder is mixed with 2^ pints of 
the above liquid* 


Charcoal. 

The simplest form of kiln for charcoal 
burning is that shown by Fig. 76. 
It is formed by sticking one or more 
poles in the ground separated by 
wedges; the wo^ being cut to uniform 
lengths is stacked round this with an 
inclination to the centre, with a top 
layer of pieces laid horizontally, the 
interstices being carefully packed up 
with smaller pieces. A small tunnel 
is left at the bottom to facilitate the 
lighting, and the whole is then covered 
with a thick layer of clay or turfs care¬ 
fully laid so as to be as air-tight as pos¬ 
sible. A small pile of dry sliavlugs or 
sticks is put at the bottom of the 
chimney lormed by the poles with 
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which to ignite the pile. On first 
lighting a draught is required to 
make a good heat, to drive off the 
moisture from the wood, and give the 
fire a good start, and then the opening 
must be closed over to limit the air 
supply so that the combustion shall 
be as slow as possible, and constant 
attention is also required to keep the 
covering intact as the wood bums 
away. 

As the distillation prt^;reBsee the 
water is evaporated, mid the heavy 
smoke turns to a light ,vapour M 
the tevry matters ore driven, off; 
when the smoke becomes a pile blue 
in colour, it is evidence that the {vo- 
oess is nearing completion, and all 
openings must be t^ht^ oloeed to 
stop the combustion of the tibinoaX 
itself, and to eoaUe the whole maM to 
oool off. 
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When this stage is reached the out¬ 
side cover is removed, and any glow¬ 
ing charcoal must be quenched with 
water. This process is somewhat 
wasteful owing to the large proportion 
of half-burnt ends of wood that 
remain, and to the fact that charcoal 
quenched with water easily breaks up, 
but it is BO simple that it is almost uni¬ 
versally used where no outlay is pos¬ 
sible for a better apparatus. 


Chimnky Cleaner. 

CHEMICAL. 

The chemical chimney cleaner is a 
compound in powdered form, made up 
in packets, to put on a hot lire, when 
it evoIveB gases which have the effect 
of carrying off a good deal of the soot 
in a chimney. The same compound 
has also been sold to improve the 
heating of ovens, but is only effective 
of course in ridding the Hues of some 
of the soot. The instructions for use 
are to make a hot fire, then put the 
packet on and put a blower up in front 
oi the fire (if it is an open grate) and 
in a few minutes the contents of the 
packet have effected their purpose. 

(1) Parts by weight: blue stone, 7 ; 
coarse salt, 6; muriate of ammonia, 8; 
saltpetre, 5 ; fine sand, 2 ; coke dust, 
2. Well mix. Can be o^oured with 
any inert material, such as red ochre, 
if desired. 

(2) Parts hy weight: chloride of 
sodium, 7; potassium nitrate, 4; flour 
sulphur ; cuprous sulphate, 7 ; muriate 
of ammonia, 8; colour as (1) if desired. 


Chimneys. 

THBIB ACTION AND CAUSES OF 
FAILUBB. 

^ 8 ee "so Kanob and Orate 
Fixing.) 

Draught.—Before any intelligible 
account can be given as to the action 
of chimneys (efficient or non-efficient), 
it becomes necessary to explun as 
clearly as possible the phenomenon of 
“draught,” without which chimneys 
would be of little service for any of the 
uses to which they are put. It is 
understood, of course, that by the 
word “draught” is meant the unceas¬ 
ing up-flow of air that will be found 
passing through chimneys, entering at 
tlie bottom aperture and escaping at 
the chimney-top. About the only 
occasion upon which this steady up- 
fiow of air becomes irregular is when a 
chimney suffers with “ down-draught,” 
a trouble that will be referr^ to 
presently. At almost all other times 
the up-di:aught is constant, only vary¬ 
ing as regard its strength, for even 
new brick chimneys, or those that may 
have been disused for a long period, 
are commonly found to have a constant 
though somewhat fheble draught in 
them. 

The actual cause of draught in 
chimneys, the regular ascending cur¬ 
rent, is due to the fact that cold air is 
heavier than that which is hot. 

The action is as follows: Sup¬ 
posing a stove exists at the bottom 
of a chimney, as Fig. 77. When the 
fire is lighted, the air within the stove 
becomes rarefied by the heat, that is, 
it is made or rendered lighter than it 
was, owing to its particles having 
become expanded by we warmth they 
have absorbed. Immediately th^ 
thus become lightened, they are 
placed by the superior weight of the 
oold particles around them, and this 
displacement causes them to take an 
upward direction. 

T 2 
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The warm air rises up into the 
chimney, and the cold air which has 
entered to take its place, gets warmed, 
and rises also, and so it goes on. The 
action is continuoxis, and exceedingly 
rapid, as can be judged by holding a 
light^ taper where the air enters 
stove. The direction of the flame of 
the taper will show what a keen inrush 
or stream of air is entering the aper¬ 
ture. 



In addition to air that may be 
wanned, and so caused to make an up¬ 
draught in the chimney, there are the 
hot products of combustion. The air 
which has actually passed through the 
burning mass of fuel, undergoes a 
chemu^ change, and becomes a 
with a different name; but it still 
remains lighter than the cold outer 
air, and consequently acts in the way 
de^bed. With stoves very little air 
passes through without undergoing 
this change, or becoming very highly 
heated, and the result is a much 
stronger and more powerful draught 
in the ohimney than we get with an 
open grate. With this latter article, 
the open mouth of the chimney, 
whethw the ^te be an old or new 
pattern, permits of a deal of air pass¬ 
ing in which is bardy warmed, and this 
tends to retard, or at any rate interfere 
with the draught. 

It is peculi^ to note what a length 
of time a brick chimney will retain 
sufficient warmth to induce a draught 
in it. Chimneys that have not 
ip use for months are sometimes found 
to h*ve a steady up-current of air in 
'tiiiasn, due to the Inickwork still being 


able to impart sufficient warmth to the 
air in contact, to render it lighter. In 
perfectly new chimneys a feeble up¬ 
draught is sometimes observable, 
caused by the mere fact of the air 
inside the building being a d^ee or 
two warmer than that which is with¬ 
out. 

To illustrate the rapid action 
induced amongst the particles of a fluid 
by a very little heat, take a glass flask 
or jar of small size, holding say a pint, 
and nearly flU this with cold water. 
Into this water stir a small quantity of 
hard-wood dust (fine sawdust of 
mahogany will do), and then suspend 
the jar so that a lamp can be placed 
under, and the results noted. A small 
paraffin or benzoline lamp is l)etter than 
a spirit-lamp for this purpose, as the 
flame can be turned down low, and we 
can see what a very little heat will do. 
If we place a lamjx under, we shall 
find t^t, although the heat which 
comes from the lamp chimney is far 
from great, the particles of dust will al¬ 
most instantly set up a motion, and the 
motion of some of the ascending parti¬ 
cles will be exceedingly rapid. By 
watching the dust particles we are able 
to tell what is banning with the par¬ 
ticles of the liquid, for it is the move¬ 
ment of these latter that causes the 
solid particles to take the direction 
they do. 

If we take the average open range 
(and there are very many still existing 
in large residences in London as well 
as in the country), we find that there 
is a 24-inch to 28-inch space between 
the top fire-bar and the chimney breast 
above it. If this space is left open, 
the smoke from the fire will show great 
reluctance to pass up the chimney, and 
in quite 80 per cent, of such oases some 
of the smoke will ooze out into the 
kitchen, and the range is said to smoke. 
The remedy for this state of things is 
the introduction of a blower, a sheet of 
metal placed so as to reduce space 
I just referred to, and the mffowing air 
I is caused to come more within the m<- 
fluenoe of the fire. This is Pectus] 
for the simple reason that it prevents, 
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or at least reduces, the free passage 
into the chimney of air that is abso¬ 
lutely cold. 

An instance once came to the writer’s 
notice in which one of these old-pattern 
ranges had to be retained in the kitchen, 
although it was noted for its rarely 
ceasing its (till then) incurable habit of 
smoking. An ordinary blower was of 
no avail—that is to say, it did not 
wholly remedy matters, although it 
effected a little improvement. An 
effectual cure was made in this case 
with a specially nuulc blower, which 
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part in sections which could be raised 
to admit of the introduction or with¬ 
drawal of the cooking vessels. It will 
be seen that by this arrangement the 
open range was almost converted into 
a close-fire kitchener, so far as its shut¬ 
ting out cold air from the chimney was 
concerned. 

With dog-grates the smoke trouble, 
when it occurs, is caused by precisely 
the same conditions as with the open 
range. These grates are usually fixed 
in a roomy opening which is tiled 
round, and the result, so far as appear¬ 
ance is concerned, could not be better. 
The spaciousness of the opening is, how- 
eror, what ruins the efi^ent working 
of the chimney and the grate, ty reason 
of the abundant presence and inflow of 
cold air as just lately described. 

Blowers are sometunes applied to 
these openings, to obviate or cure the 
sluggish action of the draught in carry¬ 
ing thesmokeaway. Eithera piece of 


bevelled plate, or ordinary sheet in a 
brass frame, or coloured leaded glass 
as in Fig. 79, would look and act ex¬ 



cellently. This w'ould overcome the 
smoking, assuming it proceeded from 
the cause under discussion. 

Pipe Chinoiney^a.—No one can 
deny that for certain purposes a great 
convenience is effected by the use of 
sheet-iron pipe for the conveyance of 
smoke from a stove, or from a portable 
cooking-range, etc., in instances where 
a brick chimney is not conveniently 
near. It may l>e that the pipe is 
carried the whole way as far as is 
necessary for it to constitute a chimney 
of itself ; but more often this pipe is 
U8^ to connect the stove with some 
existing brick chimney not far away ; 
in the same or next room, perhaps. 

It is considered a very simple matter 
to fix up a stove in this way ; we have 
to proyide a suitable non-inflammable 
base, fit the pipe on the nozzle of the 
stove and carry it to the chimney- 
breast, there inserting it in a hole pre¬ 
pared to receive it. It is important 
that the pipe be large enough, and 
numbers of failures have been ^e to 
error in this direction. 

Stoves that are always closed—that 
LB to say, cannot have the fire opened 
except for feeding or stoking—can 
generally be worked successfully with 
a smaUer-sized chimney (whether pipe 
or brick) than open grates, but of 
course a man should never fall into the 
error of making his chimney of less sire 
than the nozzle provided on the stove 
by the maker. With stoves, the whole 
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of the air peasing into the chimney has 
to pass through the fire and become 
heated and rarefied. This by itself is 
sufficient to bring abouta keen draught. 
Further than there is a total ex¬ 
clusion of cold air, and so the chimney 
itself is not chilled; and altogether, 
we as a rule get a draught with a stove 
that needs to be checked and controlled 
carefully by means of dampers. Now, 
the keener the draught the less size 
the chimney maybe to work effectively. 
This explsws why stoves may have 
smaller pipes, when of the close de¬ 
scription, than any form of open grate 
or convertible arrangement, which per¬ 
mits air to pass into the chimney with¬ 
out being heated. 

With any form of stove that is of a 
portable character, fixed out in a room, 
but works with an open fire (under the 
oonditions of an open grate), the pipe 
that may be used with it should never 
be less than 9 in., and even larger than 
this is necessary, if the stove is actually 
of large sire. They really should have 
pipes equal in sixe to the chimneys 
provided hy a builder when he builds 
a house—viz., 9 ly 9, or 14 by 9 
square. 

Makers might well make the nozzles 
larger; it w^d be practically impos¬ 
sible to make them too large, and, up 
to a certain point, the stoves would be 
decidedly benefited. If an instance 
occurred in which the pipe h^ to be 
carried conspicuously, it would then 
be time enough to r^uce the size to 
the least limit by means of a reducing 
piaoe. 

It has to be acknowledged that the 
unsightlinees of the pipe-6 ue increases 
in proportion with its increase in size ; 
but, strange to say, no one, at least 
very few people, tbank of overcoming 
the ill-appearanoe of the pipe by decor¬ 
ating it. A Q-in, pipe, coloured to j 
match its sorroundings, has a decidedly 
bettw appearance than a 6-in. pipe 
left its natural black colour, yet every- 
, one seeks to reduce the evil by using 
^ • nnaller pipe, much to the detriment 
trfrtbe stove. 

To decorate ihsee pipes, only water 


colours or washes can be used—mere];y 
the colouring matter, with water, and 
a little size as a fixative. If a little 
lime-white be made, and coloured with 
burnt umber, this will give the pipe 
as good an appearance as could ro 
deaued, and the heat will not affect it 
nor cause it to peel. The appearuice 
can be further improved hy orna¬ 
mental stencilled bands round the 
pipe here and there in a darker shade. 
Of course, a brown shade will not suit 
^ BUTToundings. It would not ^ee 
if the general decorations were blue, 
but the white wash can be tinted just 
as may be required. In the latter 
case a light slate colour might be 
applicable. A skilled decorator could 
probably choose his colour so that the 
pipe in some situations, although in 
full view, would scarcely be noticed 
at all. 

If we fix a stove in a room, and 
carry a pipe from it into the chimney 
breast some few feet away, as Fig. 80, 



Fie. 80. 


we shall get bad resulto if the ppe 
joints are not sound ly reaaon of com 
air passim in as indicated by the 
arrows. The ill results in this is- 
stanoe are two-fold, for we sot only 
get the cooling infiueiioe of tin air 
passing in at theee fiseuree, hut the 
drai^^ht whi(ffi ?re depend i^ras to 
pass through or sear 4e fire In the 
stove, only does so to a lessened extent 
with proportioziate^ lenened gyod 
results, 
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It matters cot how axoall the cre¬ 
vices may be, they should be tightly 
stopped. Occasionally a chimney may 
be of such a height or character that 
its draught is strong enough to ignore 
small leakages; that is to say, the 
draught is of such strength that a 
leakage merely takes a small propor¬ 
tion of it, and there is still abundantly 
sufficient passing through the fire to 
keep it burning properly. ^ A cliimney 
of this efficiency, though, is no excuse 
for bad pipe joints. joints are 

evidence of bad workmanship or care¬ 
lessness. 

It is hardly possible to get air-t^ht 
joints in ii‘on pipes without the aid of 
some packing material, and for this 
purpose nothing excels common 
glarier’s putty. It is necessary to 
first paint the surfaces before the 
putty is applied. This insures the 
putty adhering to tlie metal surfaces. 
A very imperfect joint is made with- I 
out paint. The peculiarity of putty | 
is that it hardens with heat, and after i 
a little time the* joint will not only 
remain sound, but it will be found I 
firm enough to retiuire a genuine effort 
to unmake it. 

Sometimes a portable form of cook¬ 
ing-range is fixed standing out in a 
room or kitchen. Tliis is done for 
various reasons: for convenience, or 
commonly is to avoid interfering witlia 
large existing range. Portable ranges 
are frequently fixed in front of exist¬ 
ing ranges with a pipe-fiuc carried 
into the chimney. Now, when a 
range is used with a pipe-fiue, the 
question of joints is a veiy important 
one. With almost any form of port¬ 
able range the passage that the air or 
draught has to take from the fire 
opening to the chimney is so much 
the reverse of straight or direct that a 
certain resistance is caused, and a 
much stronger draught is needed than 
with stoves with the straight passage 
through them. 

It is probably known to everyone 
that the direction the draught h^ to 
follow in passing through a close fire- 
range is as indicated by the airowi in 


Fig. 81. This means that, in the first 
place, the air has to travel in direc¬ 
tions quite contrary to that which it 
is nati^ to follow. It wm explained 
earlier that the action brought about 
by subjecting air to heat causes the 
warmed air to take a directly ascend¬ 
ing direction. We, however, in this 
cooking-range require the draught 
(around the oven) to first pass along 



a horizontal flue, then dercend!, then 
travel horizontally again before it can 
ascend in the slightest degree. In 
addition to this, these flue-ways are 
invariably narrow, uid this, with the 
abrupt angles, brings about conrider- 
able resistance to the passage of the 
air and the smoke it conveys. It 
must also be understood that a slug¬ 
gish draught will never do for a oIom 
fire-rai^e; it may possible woric it 
for one day, but the deposit of soot 
is so abundant from the dull-bunung 
fire that nothing can be done with the 
range unless the flues are cleaned daily, 
and even with this care the range is a 
very limited success. 

It is always necessary, when fitting 
up stoves and ranges in this way, to 
see that the joints in these artiolea 
themselves are sound. Bange-flttera 
(the men who actually fit the OMtinn 
together) are so apt to th i nk that^ all 
ranges are set in opeiungs witii brick¬ 
work round them (which goes to stop 
up all leaky joints), that a deal of 
carelessness is often introduced. It 
is also very neoessaiy to see that 
where the pipe fits on the noole of 
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the stove, and also where it enters the 
chimney breast, are made air-tight. 
In other words, see that all the air 
which enters the chimney first passes 
through the fire. This is strictly 
necessaiy. Many a range has been a 
temporary failure wholly because one 
of its soot-doors has been left out of 
place or lost. The failure has been 
remedied the instant the door has 
been put in its place, and the opening 
thus stopped. 

This l^ngs to mind the third pos¬ 
sible cause of &ilure in fixing stoves 
or ranges in this way. This error is 
in omitting to stop or close the brick 
chimney off below where the pipe 
enters it. When we carry a pipe into 
an existing brick chimney through the 
chimney breast, it follows that some 
form of grate or range is at the bottom 
of this chimney, or it may be that the 
grate or range has been removed, and 
a bare opening exists. Whichever 
may be the case, it is absolutely 
necessary that all passage of air into 
the chmmey in this direction be 
stopped. If it is an old-fashioned 
register grate that is there, the register 
flap can be tied down, and if necessary 
jointed with putty (the register can 
be opened when the chimney has 
to be swept). If it is an old open 
range then the open mouth of the 
chimney over the ran^e must be 
closed across in an air-tight manner 
with a sheet of iron. To prevent the 
removal of this sheet every time the 
chimney is swept, a well-fitting door 
must be provided in it for the sweep 
to operate through. In any case, 
whatever opening exists at the bottom 
must be stopped. If a close-fire range 
exists at the bottom of the chimney, 
and is not used, then see that the 
dampers are pushed in tightly, and 
that no doora are left off, or openings 
exist. 

When it is possible or convenient, 
it is a good plan to stop the chimney 
jost below where the pipe enters, and 
Only leaving room for a soot door and 
frame for the removal of soot, as 
Fig. 82. It may be thought that the 


omission of some provision to close the 
chimney at the b^e is very unusual, 
but it is far from being the case. 
Numbers of failures have been due to 
this cause, and if it is a portable range 
that has Iwon fixed, it is a failure of a 
very pronounced character when this 
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I oversight occurs. It is so much easier 
for air to pass up this clear and 
directly-ascending passf^o, than it is 
to pass through a fire and a maze of 
flues, that the range is almost ignored 
altogether. 

A fault, that is pronounced with 
iron fttpe flues, its rapid loss of heat, or 
the cooling influence the air lias upon 
it when outside the building, can be 
obviated very successfully by a cover¬ 
ing of some compound that is veiy 
poor in conducting heat; a non-con¬ 
ductor as it is commonly called. To 
make the pipe approach a brick chim¬ 
ney in effectiveness, the oovering must 
be of a nature toab^rband hold heat, 
as well as to prevent its ready trans¬ 
ference through its subetanoe or thick¬ 
ness. Silicate cotton is an exceedingly 
go^ material in this respect, bi^it is 
a little difficult of application. There 
are other patented oompovnds of a 
cement nature that can he applied very 
well, one of these being Lera’s com- 
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position, a material largely used for 
covering steam boilers, etc., and is 
well spoken of. This remedy, how¬ 
ever, is seldom resorted to, as the 
temporary nature of the work does not 
warrant it, and if this expense can be 
gone to, then, as a rule, a brick chim¬ 
ney may as well be put up. The cost 
would be but very little greater. 

If it is required to erect a pipe- 
chimney outside a house, and which is 
intended to be of a perma¬ 
nent character, then cast- 
iron pipe or pipe of earthen¬ 
ware material is used. 

The cast pipe will last an 
endless period, as its sub¬ 
stance, iS of good quality, 
will be in. or § in., and 
the joints are of a sound 
and lasting kind. This pipe 
requires supporting in a 
thoroughly substantial 
manner. Earthenware 
pipe, when used, is the 
kind that is made for 
drainage purposes, glazed 
inside and out. Tins latter 
pipe possesses the advant¬ 
age of nearly approaching 
Imckwork in its composi¬ 
tion ; in fact, the material of the pipe 
may be said to be identical with that 
which constitutes a hrick. Earthen¬ 
ware pipw make splendid chimn^s 
but they are somewhat expensive, 
particularly in the means that have to 
be adopted to support them. Brick 


sweeping. This is effected by means 
of doors or plugs at the elbows, as 
Fig. 83, or wherever the pipe takes an 
abrupt turn. Even if the angle is 
very obtuse, it should never be ar¬ 
ranged for the sweep’s brush and rods 
to push past it. The pipe itself may 
not be injured by so doing : but there 
is a tolerable certainty that the joints 
will be strained after it has happened 
a few times. The reader wUl also 
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chimneys are now being built with 
glazed pipe linings, and the result is 
v^ sati^actory. 

With every kind of pipe-chimney 
there should be provision made for 


understand how necessary it is that 
all doors and such openings in pipes be 
carefully made, so that when closed 
no in-leakage of air occurs. 

If we have two stoves into one 
chimney, as Fig. 84, for instance, and 
both fires are alight, there will be a 
draught passing through each into the 
main ohimne^. There is nothing 
objectionable in this provided each has 
its fire alight, and it is understood 
that both are oloie stoves (or close fire 
kitchen ranges). Each will furnish 
and contribute its supply of heated air 
and also the hot gases, which go to 
make the draught themselves, and 
which iJao furnish heat to the brick¬ 
work in the way that has been ex> 
plained. Now if we extinguish the 
fire in one of the appliances, what is 
the result t It is precisely the same 
as having a larro si^ hole in an ordi¬ 
nary chimney Dy which cold air oan 
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pass directly in, and efieot all ite ill 
and troublesome results. It will be 
seen that when we put out the fire in 
one stove we do not put a atop to the 
pulling power of the chimney, and 
consequently cold air will be drawn 
through this particular stove into the 
chimney, and seriously affect the 
activity of the one that is working. 
The difference is all brought about % 
having cold air passing into the chim- j 
ney instead of heated air and hot gases. { 

The method adopted to prevent this i 
ta^uble is to provide a well-fitting 
damper to each pipe or branch chimney. 
This should be placed somewhere near 
the stoves where it can be got at easily. 
When a stove is not in use the damper 
is closed; but it will be underst^ 
that it should be one which when 
cloaed will really prevent air passing 
through. A sU^ug damper is best. 
Those dampers commonly used with 
pipe fives, and which are merely a disc 
of metal within the pipe and operated 
by a handle outside, are not satisfac¬ 
tory. They cannot be made to fit the 
pipe tightly—that is in an air-tight 
manner, and unless they are most 
acouiately balanced they will not 
remain as they are set. The draught 
itself will move them unless they are 
fitted very precisely. 

The otiier particular points to be 
considered when working two stovra 
into one chimney is firstty to see that 
the chimney itself is of full size. A 
^ fay 9 chimney will not do this unless 
it is a high one, with (consequently) a 
very effective draught, or unless the 
stoves are only of moderate size. The 
pipes (or branch chimneys) wbirh con¬ 
nect the stove with the main chimne/c 
must both be of full size, the same as 
if one stove only was connected. The 
joints is the pipes must be sound, and 
idl the other points already expl^ned 
have to be thought out. 

An unusual experience that occtured 
to the writer in connection with pip^- 
chimneys was an instance in which a 
..portalde cooking-range of large size 
wns placed in a lading for tempCTary 
>«qokuig porposes. It was fitt^ up 


with a pipe chimney of full height, and 
correctly erected in all other ways 
except that the pipe was only 7 in. 
diameter. This sized pipe was found 
insufficient, for although the range did 
manage to cook when the pipe was 
quite clean, it worked very sluggishly, 
and this brought about a rapid ac¬ 
cumulation of soot. Of course, as the 
soot accumulated in the pipe so the 
passage-way became reduced, and alto¬ 
gether it became necessary for some¬ 
thing to be done. 

Upon examination nothing could be 
found to account for the inefficient 
results except the smallness of the pipe, 
and it was decided that a larger one 
was needed, and it was suggest^ that 
it should be of double the area or size 
of the existing one. This alteration 
was left for tlie owners of the range to 
do, as they had men and abundance of 
the necessary stored, but this is where 
the peculiar part of the work occurred. 

It was discovered that there was 
plenty of 7*m. pipe ready made, but 
none larger, and it occurred to the 
engineer, that as a pipe of double the 
area of a 7'in. pipe was needed, why 
not use two pipes of this size, instead 



of making a new pipe for tfai# tempo- 
nuy purpose. Tbiii idea was acted 
upon. The existing 7-in. pm wm 
disconnected at the range, shart 
length of laiger pipe ix^e witii a 
junction-jpiece, and placed ■ at tlvt 
' t and a second pipe run up sis 1%. 
(This illustration ^ws strpigiit 
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pipes for the sake of making the 
explanation clear. They were not 
exactly straight, but they ran side by 
side aU the way.) 

The result of this arrangement was 
a most pronounced failure, and until 
the cause was discovered it was a most 
difficult failure to account for. All 
the usual causes were searched for, 
such as leakages, openings, bad joints, 
etc., witliout avail, and the pipes were 
found to be quite clear. Ultimately 
it was noticed that what smoke did 
pass into the chimney only issed from 
one pipe, and the idea was entertained 
that the second pipe, for some reason, 
was refusing to act, and the work was 
being done by one pipe as before. A 
moment’s thought, however, showed 
that this theoiy did not quite meet 
the case, for the range was working in 
a much worse manner than when it 
had one pipe only, and if it was now 
a owe of one pipe ^ing actively work¬ 
ing, and the other i^e, the results 
ought at least to liave been as good as 
before, wliich, however they were not | 
by any means. I 

It was ultimately discovered that 
what up-draught existed in one pipe 
was supplied from the other, The 
direction of the air or draught in the 
pipes was aa indicated by the arrows in 
Fig. 86. There was a certain amount 
of wanned air and gases passing up 
from the range, but only what would 
naturally rise by the f^t tliat they 
were warm, not sufficient by any means 
to work the range. The really active 
force of the draught was busy in the 
pipes, down one and up the other, quite | 
Ignoring the range below. 

A very httle consideration shows that 
this is a very natural result. Where- j 
ever two chimneys exist, it matters j 
not how exactly alike they may be 
built, one will work differently to the 
other. In this case one chimney was 
a litUe more effective than the other, 
and instead of drawing its air through 
a mass of fuel, and through a ramifica¬ 
tion of oven flues, etc., it naturally 
erred to have its supply from the 
and open source tut the other 


pipe constituted. It has been ex¬ 
plained that the rush of air into 
a chimney will take place equally 
through every opening it can find, 
only showing a preference when one 
opening is more free from obstruction 
than another. In this case resuMs 
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were obtained practically the same aa 
providing a simple opening (instead of 
another pipe) at the junction piece, aa 
Fig. 87. 

It is somewhat strange, but instances 
have been known where twin chimneys 
something like this have worked well; 
but such a result could in no way be 
relied upon. It should never be at¬ 
tempted, for should results be bad 
there is no remedying the matter, 
except by putting a single fuU-aiaed 
chimney. 

Sometimes two brick chimneys be¬ 
come joined in this way unint^tion- 
ally, and cause a deal of trouble. It 
occurs through the sweep’s tools or some 
other cause, dislodging some of the 
brickwork which forms the paartition 
between chimneys when they are run 
up side by side. The displacement of 
a single brick is sufficient. A fault 
of tbL sort is usually very difficult to 
discovw, as it probably means opening 
the chimney at various points, untu 
the defect is found, ^metimea a 
workman has become impressed with 
the idea that this fault exists in a 
chimney, and he cuts away and doss 
infinite damage, only to di^ver thaJt 
the defect does not exist. This should 
not occur if ordinaiy care is used in 
testing the chimney to find the 
of its inefficiency. 
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The method that can be adopted 
with A prospect of discovering the 
fault with certainty is to make a fire 
in the stove or range that is giving the 
trouble, and stand by it and watch the 
results while an assistant places a sack 
over the top of this particular chimney 
and afterwards over the chimney-top 
next to it. Previous to doing this, 
the chimney-tops should be watched 
to see the action of the smoke coming 
from them. 

A usual and commonly troublesome 
phenomenon in connection with sheet- 
iron pipe chimneys, is the trickling of 
water down inside them. Sometimes 
the quantity is really large, and pro¬ 
vision has to be made for its escape. 
This trouble is seldom noticeable with 
indoor pipes, or with any that are fixed 
in warm situations. With outside 
pipes it is more noticeable, particularly 
if the pipe is a flue to a gas-stove and 
has no soot within it. When soot is 
present, its poor heat-conducting pro¬ 
perties bring about results somewhat 
approaching those obtained by covering 
the pipe with material to conserve its < 
heat. When no rapid cooling influence 
is manifested, the water difficulty does 
not present itself. 

It is not so generally known aa 
might be that of the different products 
or results of combustion water is one, 
and that it is formed very freely in¬ 
deed. We never notice it with our 
ordinaiy grates and stoves, which are 
worked with brick chimneys, and 
which are always warm. The water 
is farmed in exceedingly minute parti¬ 
cles, so as only to form an extremely 
thin vapour, and this passes up and 
out of the chimney with the smoke, as 
the warmth of the chimney does not 
permit it to condense. 

When the smoke and products of 
combustion from coal or gas are carried 
op into a pipe chimney outside a house, 
the cooling influence of the air through 
the thin metal causes the water vapour 
to be condensed, in the same way that 
steam would be; and the instant this 
.,tshes place the water ceases to rise 
with the other products, and falls or 


trickles down the pipe. Sometimes 
the quantity of water-vapour and its 
condensation ore such that a small but 
continuous stream passes down the 
pipe. 

When a pipe gets coated internally 
with soot, this condensation becomes 
less, and commonly ceases altogether. 
The soot is a poor conductor of heat, 
and the contents of the chimney, the 
gases and water vapour do not get 
cooled, and the results are (though in* 
a very limited way) more like those 
pbtained with a brick chimney. 

The pipe chimneys attached to gas 
stoves (of all descriptions) suffer most 
with the water difficulty in question. 
With these the pipes always remain 
clean, and any cooling influence there 
may be acts upon them very quickly 
and surely, We may also look for a 
little more water vapour to result from 
the combustion of gas tlian from coal, 
as the former has hydrogen so abun¬ 
dantly and so free ih its constitution, 
much more so tluku with coal. 

Another feature in connection with 
! pipe chimneys which should always 
* have consideration if cool fuel is to be 
used is the soot deposit, which occurs 
more rapidly in these than in brick 
chimneys owing to the greater cooling 
effect on the iron pipe of the outside 
air. 

The provision of sweeping-doors at 
every angle, as was recommended, is 
particularly necessaiy for the removal 
of fallen soot—soot that falls down the 
vertical pipes and in other ways collects 
at these points. The falling of soot 
occurs much more frequently and 
readily from the smooth surfaoee of 
pi^ than from brickworik. 

Down-Draught* —It must first 
be explained that down-draught is of 
two oharacters. First, a down-blow 
in the chimney of a gusty oh«rscter, 
which at one moment is sending 
smoke, and possibly flame, directly 
into the room ; then the next n^ment 
the chimney is calm, and pombly 
walking normally. Intermittent in 
its action, in on irregular way. 
Secondly, a down-draught of a yery 
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regular kind, one that acta for all the | 
world aa if the chimney wanted to j 
show how permanent and steady its | 
draught was j but, unfortunately, the ■ 
draught takes a desoending inst^ of 
an ascending direction. 

The first of these manifestations is 
invariably noticeable at certain times 
when the wind is in particular quarters, 
blowing from what may be termed 
objectionable directions; 
but, of course, there is no 
one direction from which ^ 

the wind blows more objec- ^ 

tionable to chimneys than "__ 

another, and in some of _' 

these troublesome cases it 
may be the west wind that 
causes the down-draught, 
and in others it is when 
the wind is from the east 
or some other quarter. Now, 
in practically all these cases 
the trouble is brought about 
ty the chimney being of 
insufficient height, or of 
such a height tliat some adjacent 
budding or object is higher, and 
deflecte the wind so tliat it interferes 
with the ordinary up-draught of the 
chimney in question. 

To insure any real reHance in the 
effective working of a chimney, it must 
not only be as high as its surroundings, 
but in nearly every case it should be 
higher by at least 6 ft. Take, for 
example, the shape of the roofs on 
most of our suburban properties—they 
are ridge-sliaped. If a chimney ter¬ 
minates level with this ridge, or even 
a foot above it, there is the probability 
of its being troublesome, notwith¬ 
standing the chimney itself is several 
feet from the ridge in question. With 
this particular c^s of roof, it is not 
always the case that chimneys ter¬ 
minating less than 6 ft. above the roof 
have been a source of annoyance, as 
many other things govern the results ; 
but many instances have come to the 
writer’s notice, and been remedied by 
being heightened either with brickwork 
or a tall pot. In these cases the 
trouble has arisen chiefly when the 


wind has blown so that it passed over 
the roof before reaching the chimney, 
and as it passed the ridge, it had 
necessarily to pursue a downward 
direction more or less abrupt, and its 
force was thus directed into the open 
chimney-top, as Fig. 88. With an 
example of this kind it will be seen 
that any variation in the direction of 
the wind would bring about a varied 



degree of annoyance ; and so, also, as 
the wind was strong or the reverse, 
the results would be greater or leas 
accordingly. 

A state of things which, it will be 
understood, brings about this down¬ 
draught, but which is more difficult 
to deal with, is when the chimney is 
part of an addition or wing to a house, 
and which is considerably lower than 
the main building. There are thou¬ 
sands of such cases amongst the large 
residences in the west of London, and 
a really great number of suburbeji 
houses are planned with what is 
termed a back addition. These addi¬ 
tions are almost always lower than 
the general building, and the chimney 
tops often terminate from 20 ft. to 
40 ft. below the roof of the mam 
structure which is near beside them. 
With these the action is much more 
pronounced than with the ridge-roof 
example just given, for when the wind 
beats against a wall and has no ready 
or free means of escaping, it produces 
a veiy violent motion, swirling about, 
and, it would seem, blowing in ever 
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80 many directionB at once: and 
where money is not a great object, 
there have been instances of people 
trying every description of cowl and 
wind-guard they could purchase to try 
and i]^e such chimneys eSective, but 
without avail, or with a very limited 
sort of success at the best. 

In cases such as this a cure could 
be certainly effected by carrying and 
continuing the chimney up to above 
the main building, terminating it level 
with the other and effective chimneys 
that are up there, and which work 
the difierent iires in that part of the 
house without the trouble in question. 
This, however, is where the bother 
arises. The chimney to be cured may 
be 30 ft. or more from the wall, and 
supposing it were carried across to 
this point, it would, perltaps, have to 
go up a considerable distance, and 
although quite passible, it would be 
an expensive matter, and this leads 
people to trust to the statements that 
appear in the circulars of windguard* 
n^ers. If any readers want to make 
interesting little experiments respect¬ 
ing this subject, let them just get a 
short length of glass tube, and put 
very smaU pieces of cotton wool in it. 
The wool should be little, loose, 
pieces that will move with a little 
draught like smoke. It will be found 
in the very first place that a current 
of air across the top of the tube will 
induce a rapid up-draught in it with¬ 
out ^ assistanoe of fire or heated 
gases, and directly air passes sharply 
across the upper end, the cotton wool 
fly up and out at a speed too 
quick for the ’eye to follow. By 
placing different objects around the 
tube, many peculiar results can be 
noted. Enough will be learnt to show 
that a chimney top should be clear 
above everything, and nothing ought 
to project above it anywhere, not even 
the chimney-mt next to it: they 
should be lev^ THien chimneys are 
tarminated in brickwork at the 
exiaeme top, a brick out of place, or 
mv). irregidar^ laid, may very possibty 
gp^ pronounoed ill results. 


The other form of down-draught— 
viz., that which is more constant or 
ste^y than the last, proceeds from 
an entirely different cause, and many 
are the strange ideas workmen enter¬ 
tain in regard to it. To those who 
know the cause, the efforts to cure it 
on the part of those who are ignorant 
are always entertaining. Tl^ is a 
form of down-draught that no cowl 
and no raising of the chimney will 
cure; the latter, however, might 
possibly alter the effect. 

The cause of this trouble has Iwn 
christened ** siphouage ” ; but this is 
scarcely a correct term. The real 
action is that of air descending one 
chimney to provide that which is 
needed to mamtain the up-current in 
another. In other words, there are 
two chimneys, either in one room, or 
they may be in two adjacent rooms. 
Air is needed to make the up-draught 
in these but it cannot be obtain^; 
consequently one chimney, the 
stronger we may assume, by its up¬ 
draught, causes the neoessaiy inflow 
of air to come down the other. To 
some extent it is similar to the action 
explained above, when it was tried to 
work one stove with two chimneys. 

Everyone knows that the up¬ 
draught in a chimney is nothing more 
nor less than a current of air, and a 
moment’s thought is sufficient to show 
that this unceasing up-flow represents 
a considerable volume. Now, where 
does this air proceed from ? From the 
room in which the stove is, of course ; 
but where does it proceed from to get 
into the room? The chimn^ does 
not exhaust the room of air. m fact, 
the chimney would not act unleas air 
entered the room just as fast as the 
chimney withdrew it, It will be 
found that the primary entranoe for 
air into a hoqse is the outer doors, 
front and back, and through the 
crevices of these (when they m not 
open) comes all the air lor fesphition, 
Qom^tion, and dralij^ts for (Chim¬ 
neys. This is sttppoaing wmie spseU 
I syirtem or mode of inlrt ventilaUdn is 
I notprovidedfBoditquiteuauallyiitMit. 
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The crevices round windows provide 
a little, but it is a very small quan¬ 
tity, as these are usually well-fitting, 
especially in good houses. 

Having explained this much, an 
explanation of an instance where this 
trouble occurred will make the rest 
easily understood. A complaint came 
from a house in the suburbs of London 
that a room had a fireplace in it that 
could not be used owing to the per¬ 
sistent down-draught in the chimney, 
and the room itself and the one ad¬ 
joining were rendered almost unbear¬ 
able by the very strong odour of soot. 
Upon examination it was found that 
these two rooms tliat were adjacent 
were only divided by folding doors, 
and the doors were kept open. There 
was a fireplace and chimney in each, 
but while one was effective (there was 
a fire burning in it at the time) the 
other was quite the reverse, and it j 
caused the odour complained of. The I 
air seemed to issue from this chimney I 
into tbe room instead of being the | 
other way about. Further examin¬ 
ation showed that, with the view of ! 
making the rooms very cosy and free 
from draughts, the crevices all round 
the doors, and also the windows, had 
been neatly and well fitted with 
draught *tubing, and the rooms were 
practically air-tight when tlie doors 
and windows were closed. These were 
kept closed as a matter of course in 
the severe weather when fires were 
needed. Now where was the air 
needed for the chimney draught to 
come from ? The first thought would 
be that both chimneys would fail to 
act, there would and could not be any 
up-draught in them. This, however, 
can ra:^y be the case, as the power of 
the chimneys would not be so exactly 
balanced. Furthermore, whichever 
had the fire lighted first would be 
rendered more effisetive tVian the 
other, and once there is that which 
goes to make the chimney act in tbe 
^y it should, the air will rush in 
from somewhere, and in this instance 
it came down the other chimney, for 
there was no otW way. The occu¬ 


pants had tried to stop it by closing 
the folding doors ; but these did not 
fit at all closely; if they had, then 
there would have been every chance 
of both chimneys being f^ures. Of 
course, the down-draught in this par¬ 
ticular chimney was instantly stopped 
{ when a door or window was open^ to 
let a supply of air in, but to have a 
door or window constantly open could 
not be thought of, so the trouble was 
overcome with an inlet ventilator 
placed in each room. The cause of 
the trouble was merely want of mr. 
It had happened in this very instance 
that a local tradesman had been called 
in, and he volunteered tbe information 
that bis cures of down-draught were 
very numerous, as he had a patent 
pot of his own that was irresistible. 
Of course, ho put one of these pots on, 
and equally of course it did no good 
whatever. He then attributed the 
trouble to a supposed defective state 
of the chimney, and from first to last 
he never went into the room where 
tbe trouble was noticeable—he had no 
need, he said. It is a too common 
practice for people to think that appli¬ 
cation must be bad to the top of every 
troublesome chimney; certainly with 
quite the inajority of instances of 
down-draught tbe top is the part to be 
attacked ; but otherwise it is as often 
the bottom where the cure will be 
effected. 

In case it should have been gathered 
from what was just said, that short or 
low chimneys are not effective, it must 
be clearly explained that their non- 
effectiveness when it occurs is entirely 
due to their surroundings. A short 
chimney will work well if there is 
nothing higher adjacent to it, and, in 
fact, when working stoves and cookmig 
ranges in open fields, military camps, 
etc., it is astonishing how ^fective a 
very short chimney will be found* 
As this is being written there is a ^as- 
fire near by, and this has a pipe-chim¬ 
ney to it, which is only 4 ft. in its 
extreme height. Although this is so 
short, the passage of hot gases up it 
make quite a loud and hoarse hum- 
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tning noise; in fact, it is too effective, 
for it lessens the eifectiveneBS of the 
stove a little. A cooking range at 
Aldershot in a low building has 8 ft. 
of pipe to act as a chimney, and re- 
marlrable though it may seem, this 
induces sufficient draught to draw the 
flame and smoke from the fire round 
the oven, to all appearances as well as 
a tall bri(^ chimney would do. At 
any rate, the range works most sue* 
cessfuUy, and shows no need for im¬ 
provement. (F. I)Y£ in ‘ The Building 
News.’) 


China Kiveting. 

BHOKEN CHINAWAKK HIVETINO. 

(See h!ho Ckmknts i-xju China, 
CcTTiNO Glared Tiles, etc.) 

(rt) The riveting of china and earth¬ 
enware, if carefully done, is the most 
substantial way of effecting repairs. 
The appearance is not usually as good 
as cementing, but in riveting cliina, 
one of the first rules is to put the 
rivets in the least conspicuous spots 
consistent with doing the job strongly. 

The “rivets,” as 
U ^ ^ they are called, are 
KiX 89 . pieces of brass wire 
bent down at the 
ends, as iu Fig. 89. The wire is about 
^ in. thick and is flattened. The 
^tteuing may be deme on one side 
only (the side that comes next to the 
china), in which case it is done with a 
file ; or the two bent-down ends may 
be left of round wire, while the connect¬ 
ing piece is flatten^ a little by ham¬ 
mering. The idea is to get the wire 
to lie close against t!ie chiua. If the 
rivet is to oome on a curved surface, it 
is bent to correspond. 

The holes are made in the china a 
little larger than the wire of the 
rivet, at about } in. from the edge of 
the Iveak, and slanting slightly down- 
^rards towards it, as Fig. 90, to corre- 



Fig. 80 . 


spond with the slight slant given to 
the ends of the rivet. The measure¬ 
ment of the holes and the rivets 
should be exact, and the latter should 
be made so that the einds will only 
just TO in the lioles, or will barely do 
so. In the latter case heat is jHslied 
onto expand and lengthep the ^vet 
slight^, so that it will go in and then 
pi^ it^ up tidily as it Qools. 
Without heat the rivet is made so thai 
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it hu to be gently driven in with a 
small hammer or wooden mallet. 
The final fixing of the rivet is done, if 
hot with shellac, or if cold with plaster 
of Paris. The latter can be coloured 
if desired, and a little fiuid plaster is 
well worked into tho crack (after the 
riveting), to make it water-tight if it 
appears necessM-y. The holes drilled 
in the china should be of a deptli of 
about half the thickness of the cliina, 



or a trifle more if the china is thin, and 
the turned down ends of the rivets 
must on no account be longer than 
the depth of the holes. 

The drilling can be done by an archi- 
medean drilling tool, or a hand brace, 
or a fiddle or bow drill, but the tool 
moat commonly used, particularly by 
the peddling fraternity is an ingenious 
drill stock that can be made of three 
^eces of wood and a length of string, 
mg. 91. The centre shaft is a rod 
about ^ in. thick, and say, 18 in. long. 


The cross-piece to which the string is 
attached, is about 7 in. in length, the 
middle hole in it being a little l^er 
than the rod. The circular piece acts 
as a fiy-wheel, and may be in. in 
diameter, by f in. thick, and fits the 
rod tightly. By holding the cross- 
I piece, then giving the rod a twist to 
1 start it, the string will wind itself on, 
j as in 92 ; then, by pressing down 
j the cross-piece the rod will be made 



Fio. sa. 


to revolve, and if the pressure is re¬ 
lieved just as the string him become un¬ 
wound, the impetus given the fly¬ 
wheel will carry the rotation on suffl- 
dently to wind the string on again the 
other way. The cross-piece is then 
pressed down again and the 
operation repeated. The rota- pf] 

tion of the rod is thus several || 
turns one way, followed by a ff 
correspondingnumberof turns || 

the other way, and so on as j] 

long as the cross-piece is .j 

worked by the hand. J 

The dialing point may bo if 

of steel, or of copper, as men- Fro. ss. 
tioned in the following matter, 

< turpentine being used as a lubricant, 

I but to start the hole through the glased 
I siurface—which is the hardest part—a 
diamond-pointed drill as Fig. 93 is 
admetimeg used. 

This is a piece of diamond (the 
1 kind used in many larger drOUng 
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tools) firmly secured in the end of a 
tin tube, either by cementing or sol¬ 
dering. This tul% slips on to the 
lower end of the rod of the dr illing 
stook just described. 

(h) Ceramic objects can be readily 
drilled with hanlened steel tools. 
With majolica and porcelain without 
glaze it is best to drill under water ; 
for instance, filling the vessel with 
water and placing it in another vessel 
filled with water, so that the drill is 
used under water and passes again 
into it after penetrating the material. 
Instead of filling glazed articles with 
water, a piece of cork may be placed 
under the spot where the drill is work¬ 
ing. The pressure applied to the drill 
varies according to the liardness of 
the material; it must, however, gradu¬ 
ally decrease as the drill approaches 
the point of exit, and finally cease al- 
tf^ther in order to avoid splintering. 
For enlarging small holes already exist¬ 
ing it is best to use three-cornered or 
four-square broaches, ground smooth, 
in the same manner as above described 
(under water); for hard material, 
such as glass and glaze, moisten the 
broach with oil of turpentine. The 
simultaneous use of oil of turpentine 
and water is best in all cases, and 
especially when the object to be 
dziUed does not permit the sole use 
of the oil as in tlie case of majolica 
and unglased porcelain, as the oil will 
be-absorbed if water is not used. 

(e) .Boring the holes is generally 
dozM with a diamond-pointed drill or 
copper bit with corundum or emery. 
To m^e cutting tool, take piece of 
stout copper wire or rod, and fit to 
drill. Sm that it is perfectly straight. 
Next make the copper red hot, and 
plunge into cold water. Kow take 
mt of hard wood, sav box or oak, 
about^in. to ^in. thick and 1 in. or so 
square. Drill, hole in it just large 
enough to take copper bit, put a few 
grains of emery pwwder in the hole, 
ai^ insert copper bit. Press down 
fli^y, and give a few turns. Add 
'more emeoy, repeat process until end 
4 oi copper is embedd^ with grains of 


I emery. The bit requires renewing 
with emery at intervals, and can be 
kept moist with turpentine, or para¬ 
ffin, or camphor dissolved in turpen¬ 
tine. 

To Brill Glass. —In drilling glass 
stick a piece of stiff* clay or putty on 
the part where you wish to make the 
hole. Make a hole in the putty, ex¬ 
posing the glass to the size retjuired. 
Into this hole pour a little molten 
lead, when, unless it is very thick 
glass, the piece will immediately drop 
out. 

To File Glass Utensils.— Dip 
the file in strong caustic soda lye, and 
then, while still wet into coarse sand. 
With a file thus prepared glass utensils 
can be worked without cracking the 
glass. 


1 



Chisel 

Chisel Steel. 

ITS TREATMENT. 

The following is extracted from a paper 
read before the National Railroad 
Blacksmiths’ Association of America. 

The operation of making and dress- | 
ing chisels appears so easy and simple i 
that it is scarcely given any attention, | 
and many are of the opinion tliat a 
cheap grade of steel is perfectly suit- ! 
able for the purpose. There are vari- ; 
ous reasons why good steel should be 
used for this purpose, viz. they must ' 
hold a good cutting edge, they under¬ 
go many redressings, they are sub¬ 
jected to impact, and they are often 
used by inexperienced workmen. 
Cheap steel, when reheated and retem¬ 
pered many times, deteriorates very 
rapidly when compared with good , 
steel. This cheap steel has a very > 
open and loose structure ; olso, it con- j 
tains a greater percentage of the im- i 
purities ; these impurities envelop the j 
grains and prevent the necessary cohe¬ 
sion from taking place between the I 
grains. These vibrations which take \ 
place when a chisel is struck a blow j 
from the hammer are very conducive 
to fatigue in poor steel, and in this 
condition a chisel will break in a very 
short time. They do not exert such 
a marked influence on good steel, and, 
furthermore, this rule will also apply 
to iron in the same respect. 

In making cliisels core should be 
taken to clip off the comers; if not, 
th^ will draw over and overlap the in¬ 
terior metal, which will produce a split 
point. I believe in edging-up, or, in 
other words, upsetting edgewise, when 
the point of the chisel is very thin, 
and it being at a dull-red heat is the ■ 
cause of more chisels breatdng than any | 
other treatment it receives, (inless it 
be overheating for hardening. The 
smith should aim to do most of his 
edging-up before the chisel is drawn 
down too thin ; if it should spread a 
little wider than the width of the steel, 
it would be better to leave it in this 
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shape than to edge it up when it is 
veiy thin. 

In order to obtain the best results 
a good liammering to pack the steel is 
very essential, but it should be properly 
done. The chisel should be evenly 
heated, and the process of packing 
should commence at the thicker port 
of the chisel first, gradually increasing 
the amount of hammering on reaching 
the point, and aiming to give an equal 
amount of it on each side. At times 
we liave a difficulty with chisel points 
snapping off; there are good reasons 
for these failures. First, when a chisel 
is unevenly heated, and quenched in 
this condition, it is left in a state of 
unequal tension; then we find areas 
with different degrees of hardness; 
also the transition from the hard areas 
to the soft being so abrupt, the chisel 
is left in a state of great weakness. 

Secondly, the point of the chisel is 
heated to the proper temperature, but 
just liack of this (sav about | in.) the 
colour is scarcely visiDle; it is quenched 
in this condition. This chisel will 
break at the junction between the 
hardened and the unhardened ports. 
The smith will then test the frTCture 
with his file; finding it very soft, he 
wonders why it broke. 

When steel is quenched between 
what is called the neutral and harden¬ 
ing zone, or, in other words, just 
before it arrives at the true hardening 
heat, it is in its weakest condition, and 
this accounts for the point jumping off. 
This can be remedied by h^ening the' 
chisel faurther up where it is thicker 
and stronger, and then drawing the 
temper accor^ngly. 

A practice which should not be tole¬ 
rated is when the chisel point is heating 
too fast and it is checked by dipping 
it into the water (just for an instant) 
and then placed in the fire again. 

In dressing chisels many ore returned 
having considetrable temper remeuning; 
gener^y they are thnist into the 
I centre of the fire ; here the change is 
so sudden that the tenacity of the 
steel is impaired, and at times will 
^ cause surface cracks. 

V 2 
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The use of sulphurouB coal is also 
quite a factor in causing unsatisfactory 
results. 

It seems also unnecessary to mention 
that quick heating and overheating in 
any part of the treatment is the cause 
of many failures. 

We will make a number of the 
chisels from tlie same bar of steel, and 
will declare they all received precisely 
the same treatment; but will the final 
results support us in this claim 1 I 
believe not, for there must have been 
a variation in the treatment somewhere 
for the machinist (who is a careful 
man) will state that some broke very 
easily, while others were exceptionally 
good ; until we can explain why this is 
so, we should refrain from upbraidii^ 
our friend when he returns with these 
chisels broken. Many efforts have 
been made for the purpose of taking a 
short cut on this undesirable task of 
chisel dressing, but the old method 
still prevailB to a great extent. 

Some have recommended the use of 
lead, others cyanide of potash, which 
is heated in a ladle or pot to the 
proper temperature, and the chisel 
pointa are placed in this till they 
attain the desired heat, but if these 
mediums are not kept at the proper 
temp^ture the results will be very 
unsatisfactory. Some advise heating 
the points in the fire and then quench* 
ing in oil or a mixture of tallow, 
{riiissiate of potash, and resin; then, 
again, tin that is just brought to the 
melting-point is used. It is claimed 
that when quenched in any of these 
mediums the temper ne^ not be 
(bawn ; it will be ready for use. For 
my part, I do not telieve that they 
are worth while considering. 

Some practise drawing the temper 
very slowly in oil or sand which is 
heated to the proper temperature to 
^ve the required hardness to the chisel. 

It would be well to give a little 
attention to the water emery-wheels 
in use at so many places at the present 
; they are usually too fine for the 
purpose intended, which causes them 
to glaee very qui<^y when used on 


hardened steel. They are the cause 
of many surface cracks which we see 
on the cutting edge of the tools, espe¬ 
cially those i^e from alloyed st^l. 
The tools are thrust against this glazed 
surface of the emery-wheel with con¬ 
siderable pressure ; the wheel will not 
cut, but glide over the surface of the 
tool; this friction generates heat so 
quickly that it exceeds the conduction 
power of the steel. Consequently 
only a thin shell of the steel is heated ; 
expansion must take place but the in¬ 
ternal condition of the steel being cold 
and unyielding, this thin shell relieves 
itself by cracking. Then again, tools 
ground on wheels in this condition 
will become soft as well as glazed, and 
thus will require hardening again ; but 
this glazed film prevents hardening 
from talcing place, and then we will 
blame the steel for V^iug deficient in 
carbon. These emery-wheels will 
often take the temper out of the 
extreme cutting edge, which will not 
penetrate more than ‘ 001 of an inch 
beyond the surface ; but it is enough, 
for the tool gives down very quickly, 
and on such tools as mills it is liable 
to break out the teeth. 

In some places when tools are to be 
annealed they are placed in a furnace 
that is heated to a very high tempera¬ 
ture. This is a bad practice, and 
should not be continued on such tools 
as mill, hobs, reamers, etc., for the 
small teeth are heated so quickly that 
it will cause a strain at the base 
of the teeth. Then if the old teeth 
are not entirely cut away (which is 
often the case), it will be disposed to 
crash at these strains when tempered. 
It is well known that steel on being 
hardened will change from its ori^nm 
size when cold. Qenerally an expan¬ 
sion will take place ; but it is not 
unusual to have a piece that will show 
a slight shrinkage. 

At times we will notice pieces of 
steel which conform exactl^ to the 
same size and shape, made in the sune 
manner, and from the same bar of 
steel, when hardened, they will show 
a alight difference in the expansion, 
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and perhaps a piece or two will show 
a slight contnvction. We feel confident 
that we heated these pieces the same 
temperature; but the eye is very 
easily deceiv^ and every little incre¬ 
ment or decrement in temperature of 
water will liave an influence in pro¬ 
ducing different results. 

These variations, being ver>’^ small, 
would not count on many pieces to l)e 
hardened for ordinary work, but on 
such tools master-taps nud dies it 
would probably render them worth¬ 
less. 

Some blame the steel for these 
variations, but I Ixslievc it is due 
partly U> our method of hardening. 
The following I have ct>])ied from a 
little book, wliich will pirtly explain 
the difficulty : “In lueces of steel 
above a certain size the hardness does 
not extend right through to the 
centre. The surface, when it is 
suddenly cooled, contracts to a certain 
extent and CAerts a considerable com¬ 
pressive force on the .metal in the 
interior, which, as it slowly cools, is 
forced to occupy a smaller volume 
than it did originally; whilst the 
hardened portnn, which is in a state 
of tension, owing to it having been 
cooled suddenly, occupies a greater. 
If, then, the contraction of the in¬ 
terior be greater than the expansion 
of the exterior, the piece of steel, as a 
whole, will be smaller after hardening 
than it was before, and vice ver»d. 
The whole question turns on the 
relation of the volume of the hardened 
portion to that which has been only 
partially hardened.” 




Cleansing. 

(See also Blkachinq, Lacquering, 
PoiJSHiNQ, Gilding, Plating, etc.) 

' This subject embraces washing and 
I scouring processes, recipes for cleansiag 
i various articles of a hard or solid 
nature, also recipes for the removai of 
stains. 

Alabaster (and see Mabble).<^ 

; Strong soap and water is good for 
I cleaning alaliaster; if too much dis- 
i coloured make a paste with quicklime 
i and water, cover the article well with 
! it, and let it remain all day ; wash od 
, with soap and water, rubbing hard the 
I stainli. Or apply dilute muriatic acid, 
tiaving previously washed off dirt and 
grease. 

Bottles (awi see Druggists' Uten¬ 
sils, and Glass). —(1) Do not use 
lead shot as it is a dirty and objection¬ 
able method, clippings of iron wire are 
a better means of rinsing. They are 
easily had, and the cleaning is rapid 
and complete. The iron is attacked 
by the oxygen of the air, but the 
femiginouB compound does not attach 
to the side of the bottle, and is easily 
removed in washing. Fordoa found 
that the small traces of iron left had 
no apparent effect on the colour of red 
wines; it bad on white wines, but 
very little ; but he thinks it might be 
better to use clippings of tin for the 
latter. (2) Take a handful of common 
quicklime, such as bricklayers use, 
and a handful of common washing 
soda; boil them in a large kitchen 
iron saucepan (which will only be 
cleaned, not damaged, by the prooess). 
When cold, the fluid wiU be lye ; put 
this into the vessel you want to clean 
with some small pebbles; make it 
warm if you can, and shake up or let 
it soak according to the nature of the 
vessel. (3) Gypsum (free from idli- 
cate), marble, or bruised bones, is 
preferable to shot or sand. Sulphuric 
add and bichromate mixed,.are best 
to free porcelain and glass from organic 
matter. 
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(4) Bottles eoftvUiinhv} Resinous Solu- 
tions ,—Wash with caustic alkaline 
lyes, and rinse with alcohol; if they 
luve held essential oils, with 

sulphuric acid, and rinse with water. 

(6) Glass Bottles which haxjt con¬ 
tained Petroleum .—Wash with thin 
milk of lime, which forms an emulsion 
with the petroleum, and removes every 
trace of it ; by washing a second time 
with milk of lime and a small quantity 
of chloride of lime, even the smell 
may be so completely remov^ as to 
render the vessel, thus cleansed, ht 
for keeping beer in. If the milk of 
lime be used warm, instead of cold, 
the operation is rendered much shorter. 
(‘Ding. Pol. Jl.’) 

. Brass {and see Lacqubbing).— 
The cleaning of lacquered goods must 
be confined to simple wasMng, strong 
soda water being us^ to remove lacquer 
when relacquering is to be done {see 
Lacxjuebinq). T^e following recipes 
are for cleaning brass artides with 
polished uncoated surfaces. 

(a) Wash with rock alum, boded in 
a strong lye in the proportion of 1 oz. 
to a pint; polish with dry tripoli. 
(b) Make a mixture of 1 part common 
nitric add and j|t part sulphuric acid, 
in a stone jeu-, having also ready a pail 
of fresh water and a box of sawdust. 
The articles to be treated are dipped 
into the acid, then removed into the 
water, and finally rubbed with saw¬ 
dust. This immediately changes them 
to«a brilliant colour. If the brass has 
become greasy, it is fir t dipped in a 
strong solution of potash and soda in 
warm water; this cuts the grease, so 
that the acid has free power to act. 
(e) Rub the surface of the metal with 
rottenstone and sweet oO, then rub 
off with a piecse of cotton flannel, and 
polish with soft leather, {d) A solu¬ 
tion of oxalic add rubbed over tur- 
nished brass soon removes the tarnish, 
rendering the metal bright. The acid 
must be washed off with water, and 
the brass rubbed with whiting and soft 
falser., (s) A mixture of muriatic 
dnm dissolved in water iin- 
yakts a golden colour to brass artides 


that are steeped in it for a few seconds. 
(/) Put a coat of nitric acid over the 
p^ you want cleaned, with a piece of 
rag; as soon as it turns a l^ht yellow, 
njib it dry, and the brass will present a 
very clean appearance ; if not, repeat. 
( g) Oxalic acid and wliiting mixed and 
applied wet, with brush, and brushed 
again when diy with soft plate-brush, 
polishing with dry whiting. 

Brass Instruments, — {a) If the in¬ 
struments are very much oxidised or 
covered with green rust, first wash 
them with strong soda and water. If 
hot so very bad, this first process may 
be dispensed with. Then apply a 
mixture of 1 part common sulphuric 
acid and 12 of water, mixed in an 
earthen vessel, afterwards well scouring 
with oil and rottenstone, and finally 
using a piece of soft leather and a little 
dry rottenstone togiveabrilliantpolish. 
In future cleaning, oil aod rottenstone 
will be found sufficient. To hold the 
instrument, get a piece of wood turned 
to insert in the tells ; fix in a bench 
vice. The piece of wood will also serve 
for taking out emy dents you may get 
in the bells. (6) Dissolve some com¬ 
mon soda in warm water, shred into it 
some scraps of yellow soap, and boil it 
till the soap is all melted. Then take 
it from the fire, and when it is cool 
add a little turpentine, and sufficient 
rottenstone to make a stiff paste. 
Keep it in a tin box covered from the 
air, and if it get hard, moisten with a 
small quantity of water for use. 

Brass or Copper ,—Mix together 
1 oz. oxalic acid, 6 oz. rottenstone, 
and I oz. gum arabic; all these are to 
be finely powdered. Then add 1 oz. 
sweet oil and sufficient water to form 
the mixture into a paste. Apply a 
small portion to the article to be’ 
cleaned, and rub di 7 with a flannel or 
WBshleather. 

BraM Inlaid Work.—Mix tri- 
poU and linseed-on, and dip felt into 
the preparation. With wis jibllBh. 
If the wood be rosewood (wr ebony, 
polish it with finely-powdered elder 
ashes, or make a polishing paste of 
rottenstone, a pinw of Btarc^Bwe4t 
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oil, and oxalic acid, mixed with 
water. 

Bronze*—(1) There has been 
found no other way of cleaning bronze 
statues, when blackened by smoke and 
soot, than that of washing with plenty 
of clean water, accompanied with 
mechanical friction; but even this 
simple treatment is very undesirable; 
because the friction, however slight, 
accompanying the washing, destroys, 
or tends to destroy, the sharpness of 
the outlines ; and the sulphurous and 
sulphuric acids of the prevailing smoke 
would be certain to rapidly corrode 
the surface of any bronze statue which 
is constantly being washed. It has 
been a matter of much debate whether 
the soot-blackened surface of a bronze 
statue is not more pleasing to the eye 
than the metallic lustre of a new, or 
newly-cleaned statue. (2) Weber finds 
that a dilute solution of caustic alkalies 
removes overlying dirt, and allows the 
green patina to become visible. Where 
the metal was not originally oxidised, 
the alkali simply cleanses it, and does 
not promote any formation of green 
rust. (3) By dipping fustian in solu¬ 
ble glass, and washing it with soap 
directly afterwards, we get a fabric 
largely impregnated with silica, which 
will be found very well adapted for 
cleaning bronzes, etc. (4) The method 
of restoring a bronze tea-um turned 
black in parts will depend, to a great 
extent, on the metal and the colour. 
Glean the surface, first of all, with 
whiting and water, or crocus powder, 
until it is polished ; then cover with a 
paste of graphite and crocus, mixed in 
the proportions that will pi^uce the 
desired colour. Heat the paste over a 
small charcoal fire. If the bronzing 
has been produced by a corrosive pro¬ 
cess, try painting a solution of sul- 
phuret of potassium over the cleaned 
metal. The bronzed surface may be 
polished; but it cannot be bt^ht 
unless the surface of the metal itself 
is polished, and then covered with 
transparent lacquer to preserve the 
brightness, (6) Boil the articles in 
ordhiaiy soap-boilers* lye, rinse in 


water, and roll in bran or sawdust. 

If the bronze is pressed, the lye must 
be mixed with common salt and the 
article thoroughly brushed, but no 
water must touch the back. (6) 
Bronze which has Iteoome dirty by oil, 
fat, tallow, or other greasy body, is 
boiled in an infusion of ashes, and 
cleansed with a soft brush dipped in a 
fluid of equal parte of water, nitric 
acid, and alum. Each piece is then 
dried with a rag, and slightly heated. 
To cleanse clock pendulums, and free 
them from the substance called by the 
gilders “ mercury-dust," heat them 
moderately, touch the stain with a 
brush dipped in nitric acid, rub with a 
linen rag, and again heat moderately. 

Carpets. Faenwm Cleaning. — 
The vacuum system, which may be 
said to suck the loose dirt from the 
carpets (for it cannot remove fixed 
dirt marks or stains, though by re¬ 
moving loose dirt from fixed marks 
it may make them less pronounced), 
is now being largely us^ owing to 
the many ^vantages it offers. In 
the first place it raises no dust, does 
not scatter a proportion of the dirt 
disturbed, as any brushing process 
must; it is more positive, removing 
more dirt from beneath a caipet than 
a brush can get at. It may not be as 
effective as taking up carpets and 
underfelts, beating them and washing 
the floor, but for ordinaxy periodical 
thorough cleaning as required in hotels 
and similar places, the vacuum method 
is considered to make the raising of 
fixed carpets unnecessary. With a 
public din^ (general meal) room^ the 
raising of the carpet and its cleaning 
would mean stopping business fof a 
day or two at least; while the clean¬ 
ing of sitting and bedroom oarpets, 
by raising them, would keep a certain 
percentage of rooms perpetually unfit 
for occupation. Vacuum cleaning is 
quite as quick as sur&ce brushing, and 
in certain pressing coses it is under-, 
taken without even removing the 
hangings in the room. 

The vacuum is produced by on air 
pump, this being driven by a petrol 
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or similar motor (when the outfit is \ —a very small quantity of either of 


portable and carried in a van from 
house to house). A good vacuum of 
25 in. is easOy got, and the general 
working of the system presents no 
difficulties. The chief detail, that is 
kept secret as far as possible, is the 
“dirt-arrester.*’ A pump tlwt may 
be effective and free working with air 
will quickly fail if the air is loaded 
with dust and debris, and the duty of 
the dirt-arrester is to filter this out 
of the air which is drawn through the 
substance of the carpet and wMch of 
course disengages and carries the dirt 
from the carpet with it. The details 
of an arrester are given in 94, this 



Fio. U. 

showing the interior construction in 
section. Its esterior is simply a box 
or case, or any convenient shape, the 
interior being divided up and including 
a coke air-^ter bed as shown. The 
case must have a door to admit of the 
dirt being removed (and the coke 
which will require washing or renew¬ 
ing) and, nee^esa to add, the door, 
imd the whole case, must be absolutely 
air-tight. The deaning out of the 
box must be done as often as the 
operator judges best, this being gov¬ 
erned by the size of the box and the 
state of the carpet. 

Caaka (Beer Ccuks ),—The acid j 
smell very often found in casks may be 
, attributed to absorption in the pores | 
tbe wood of acetic and lactic acids 


them having power to communicate 
their principle to any fermenting 
liquid with which they may be brought 
in contact, and increasing very fast at 
the expense of the alcohol in the liquid, 
while at the same time causing un- 
soundneas to a greater or less extent, 
according as the temperature of the 
atmosphere may be high or low. 
Bearing this in mind, it is of the 
utmost importance that all free acid 
which the cask may contain should be 
carefully neutralist before filling with 
a liquid so liable to change as ferment¬ 
ing wort. Casks before filling, aftw 
being well washed with boiling water, 
should be allowed to cool, and then 
examined by some responsible person 
as to their cleanliness, acidity, and 
probable mustiness ; the cask is well 
smelt, and usually a light is passed 
through the tap-liol«, so that the 
examiner may view the interior. Ajay 
cask that may smell sour (especially in 
summer weather, or when required for 
stock or pale ales) should be rejected, 
and be woU treatt with lime. This 
should be put into the casks 
small lumps of the lime being broken, 
BO that they can easily inserted in 
the bung-holes, and when sufiScient 
has been put in (say, about 4 lb. to a 
barrel), then about 4 gal. of boiling 
water must be added, the casks bunged 
up, and kept so for a few hours, occa¬ 
sionally rolling about. The lime 
should then be well washed out, and 
the casks steamed, and allowed to cool, 

I when tljey will be in a fit condition for 
containing the most delicate liquid 
without any in^'uiy. The hard brown 
substance, which on being scraped 
I with a nail leaves a white mark, so 
I often found in casks, is a deposit that 
forms from the constituents of the 
liquid contained in them, and is often 
carbonate of lime, or yeast dried, or 
both. When this is framed, the <mly 
effectual method of cleansing is tiftake 
' out ,the head, and put it into the 
cooper's hands to be well scrapedi iwtil 
evoiy particle of the fur is remov^.. 
, Cask-washing machines never remove 
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fur or thick dry deposit proper!)'; 
they are very convenient in a general 
way for tlie usual run of cask^, but 
any exceptionally bad must be un- 
he^ed, and cleaned by liand. For 
stock ales it is a good plan to rinse 
with solution of bisulphite of lime just 
before filling trade casks. (2) With 
regard to the coating spoken of in (1), 
it not only preserves the wood but 
keeps it clean and sweet, and does no 
harm at all to the beer. It takes some 
cunsidcral^le time before the wood is 
coated with such a protecting enamel. 
It occurs alike in rounds, puncheons, 
and stone squares. Formerly it was 
customary to have all vessels tliat were 
furred over thoroughly dressed by the 
cooper, but now intelligent coopers 
advise brewers to keep it on. (3) 
Blow sulphur fumes into foul casks by 
fumigating bellows, such as gardeners 
use when fumigating conservatories. 
The sulphurous acid formed by burn* 
ing brimstone is a powerful purifier, 
and will not leave an unpleasant taste, 
being easily washed away. 

Cider Caike. —(a) Half fill each cask 
with boiling water, and add J lb. of 
pearlash, then bung it up, and turn 
over occasionally for 2 days, then 
empty, and wash with boiling water. 
(6) Scald out with boiling water; if 
the heads are out, put them over a 
straw fire for a few minutes, so as to 
slightly char the inside. If you have 
a steam boiler, partially fill with water, 
and admit steam through the bung- 
hole by a pipe down into the water, j 
and so boil. 

Vinegar Ca»k ».—Old vinegar barrels 
become impregnated to such an extent 
with acetous substances that it is next 
to impossible to render them fit for the 
Btora^ of any other liquid. Fill the 
barrels with milk of lime, and let this 
remain in them for several months, j 
then rinse out well with plenty of 
warm water, and steam th^ inside 
for hour. 

Celluloid Covered Uount- 
lugs*—Rub the covered parts with a 
woollen cloth and a little tripoli, and 
polish with a clean woollen rag. 


I Chip or Straw Bonnete.^To 

Clean. —Wash in warm soap liquor, 
well brusliing them both inside and 
out; then rinse in cold water, and they 
are ready for bleaching. 

To Bleadi, —(1) Put a small quantity 
of salts of sorrel or oxalic acid into a 
cloan pan, and pour on it sufficient 
scalding water to cover the bonnet or 
liat. Put the bonnet or hat into this 
liquor, and let it remain in it for about 
5 minutes ; to keep it covered, hold it 
down with a clean stick. Dry in the 
sun or before a clear fire. (2) Having 
first dried the bonnet or hat, put it, 

^ together with a saucer of burning sul¬ 
phur, into a box with a tight closing 
lid. Cover it over to keep it in the 
I fumes, and let it remain for a few' 
hours. The disadvantage of bleaching 
with sulphur is that the articles so 
bleached soon become yellow, which 
does not happen to them when they 
are bleached by oxalic acid. 

To Finish or Stiffm. —Aiter cleaning 
and bleaching, white bonnets should 
be stiiTened with parchment size. 
Black or coloured bonnets are finished 
with a size made from the best 
glue. 

Straw or chip plaits, or leghorn hats 
and bonnets, may also be cleaned, 
bleached and finished as above. 

Cloth and Clothing.—(iS^ alto 
Textile Fabrics and Stains.) 

Clotha^ Washing com^ownd for .— 
The Q^rman washerwomen use a mix* 
ture of 2 oz. turpentine and 1 oz. 
spirits of ammonia well mixed together. 
This is put into a bucket of warm 
water, in which ^ lb. soap has been 
dissolved. The clothes are immersed 
for 24 hours and then washed. The 
cleansing is said to he greatly quick¬ 
ened, and 2 or S rinsings in cold 
water remove the turpentine smell. 

Solution for cleaning Claihet .—For 
1 tweeds and silks the following is good. 

I Methylated spirit ^ oe., strong spirit 
of ammonia 1 oz., sj^t of naphtha 80 
drops. Take one tablespoonful of this 
mixture and stir it into a pint of 
, warm water. Apply with a brush but 
I do not soak the material. 
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Coins.—Coins can be quickly 
cleansed by immersion in strong nitric 
acid, and immediate washing in water. 
If very dirty, or corroded with verdi¬ 
gris, it is better to give them a rubbing 
with the following :— 

^ oz. pure bichromate of potash, 
i oz. sulphuric acid. 

1 oz. nitric acid. 

Rub over, wash with water, wipe dry, 
and polish with rottenstone or chalk. 
(Lyle.) 

Copper yeB8elB.-<(l) Use soft- 
soap and rottenstone, made into a stiff 
paste with water, and dissolved ly 
gently simmering in a water-bath. 
Rub on with a woollen rag, and polish 
with dry whiting and rottenstone. 
Finish with a leather and dry whiting. 
See also Brass. 

Cotton Waste .—Clean in a solution 
of washing soda (carbonate of soda and 
hot water) ;■ the resulting liquor will 
be soapy which may be us^ as a lubri¬ 
cant in the workshop for drills, etc. 

Di^giets' Utensils. —Before 
cleaning an implement, the first thing 
to cons^er is whether the article you 
are about to wash is worth the chemi¬ 
cal you will have to waste upon it. 
If not, then throw it away ; if other¬ 
wise, the ohemicalB are not wasted. 
Bo not count the labour, as it would 
be the same even if merely washing 
with water. On any article use water 
first—pure water, or as pure as it runs 
trom the hydrants, and next to that 
soap. 1 pl^ water first, as it ought 
to be, in an apothecary’s shop. Other 
people place soap firet; but soap is 
mcompatible with a great many chemi¬ 
cals employed in a drug store, and in 
some cases had better be left out alto- 
^ther. Water will dissolve out most 
iodides, nitrates, sulphates, chlorides, 
etc., with which soap is incompatible, 
even if they are incorporated >rith fatty 
substances as in oiiitmenta. We have 
known cledks to dash soapsuds right 
into. a graduate that has oontained 
tincture of iron, or solutions of lead, 
■or, iime, and then have a graduate more 
difficult to wash out than before, while, 


if they had used water alone, it would 
have been cleansed. 

Cheapness is the thing to be desired 
in vreshing paraphernalia. Some drug¬ 
gists use pow<lered pumice, sawdust, 
sand brick, shot, wire and paper, solu¬ 
tions of soap in diluted alcohol, and of 
caustic potash in water, turpentine, 
ammonia, benzine, alcohol, ether, chlo¬ 
roform, h<Jt water, and hydrochloric, 
nitric and sulphuric acids. Some of 
the above are to be recommended, and 
others are not ; for instance, pow¬ 
dered pumice is an excellent thing 
for scouring we^wood mortars and 
brightening spatulas. It is also use¬ 
ful when introduced into bottles on 
paper and a bent wire employed for 
scouring. 

Biy sawdust is good for removing 
grease from mortars and spatulas after 
ointments have been m^e, and in 
soaking up oil and* paint from floors 
when spilled. Sand brick is useful in 
scouring spatulas. A very handy in- 
strumeiit is the bent wire and paper. 
With a good steel wire bent into 
proper shape and introduced into bot¬ 
tles, we can accomplish wonders. A 
piece of newspaper, moistened and 
sprinkled with powdered pumice, will 
scour out of a bottle all dirt of a 
resinous character. If the bottle 
has contained any solutious of iron 
salts, use hydroohloric acid. A bottle 
that has contodned lime-water, or in 
which lime has deposited, is most 
readily cleansed by hydrochloric add. 
The same is true of oxide of zinc 
when used in a mortar for making 
ointments. A mortar after zinc oint¬ 
ment has been prepared in it, if washed 
ever so much with soap and water, 
still causes a little water dropped 
into it to run into globules, shoixnng 
the presence of zinc or other substenoe 
in the mortar. A few drops, of muri- 
atio add dropped into it remedy 
this, forming chloride of ziiuL a very 
soluble salt. / 

Nitric add will best deanse a vessel 
that has oontained lead solutioiie. as 
the other adds form insoluble lead 
compounds. Carbonate of sod^ put 



Cleansing : Earthenware, Engravings. 299 


into fish-oil or cod-liver-oil bottles, atid 
allowed to stand a few hours, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on band, as it is to be preferred 
to alcohol, ether, benzine, or chloro¬ 
form, in cleauiug vessels that have con¬ 
tained resins, such as liquid storax, | 
tolu, benzoin, and all dirt of a resin¬ 
ous character ; it is also useful in clean¬ 
ing vessels wluch have contained Prus- ! 
sian blue. Alcohol is useful in re- , 
moving chlorophyll. For ether and 
chloroform I liave no use, as they are i 
too volatile and too expensive. i 

Hot water for grease is not to be 
recommended, bocausc it is not handy 
to get, and it only melts the grease, 
and causes it to float on its surface, | 
and when the water is poured out of 
the vessel the fat will still adhere to 
its sides, and Ixave to be washed off, 
with soap and water. Turpentine is j 
useful in removing tar, wax, or resin. I 
I never have Lad enough success with | 
ammonia to recommend it. It de- I 
stroys paint if put on counters or shelv¬ 
ing, and makes windows look smeary. 
The only thing it is good for is to neutral¬ 
ise acids that may have fallen on cloth¬ 
ing. Oxalicacid^ltemporarilyremove 
tannate of iron stains. Use whiting, 
or better, precipitated chalk on your 
plated show-cases, and rottenstone on 
brass work. A chamois skin is good to 
brighten up tlungs with, but a new 
one Bcratclies, and an old one, if washed, 
is hard and stiff. 

And now we come to the last, but I 
not least important, and that is the 
hands; all the above solvents and 
deteii^nts will do for the hands, if j 
used in moderation, and then imme- I 
diately removed with clear water. I 
(A. Wetterstrom.) 

Earthenware, Porous.— This I 
often becomes foul with organic matter I 
when used to hold water. Use 1 oz. j 
muriatic acid, rubbed on exterior and 
interior with a piece of flannel. Wash 
afterward with hot water. 

Engravings. — (1) Presuming 
these to be mounted, proceed in the 
following manner. Cut a stale loaf in 


lialf, with a perfectly clean knife; pare 
the crust away from the edges. Place 
the engravings on a flat table, and 
rubbing the surface with the fresh-cut 
bread, in circular sweeps, lightly but 
firmly performed, will remove all 
superficial markings. Soak the prints 
for a short time in a dilute solution of 
hydrochloric acid, say 1 part acid to a 
100 of water, and then remove them 
into a vessel containing a sufficient 
quantity of clear chloride of lime-water 
to cover them. Leave them here until 
bleached to the desired point. Remove, 
rinse well by allowing to stand an 
hour in a pan in wluch a constant 
stream of water is allowed to flow, 
and finally dry oft* by spreading on 
clean cloths. Perhaps the engraving 
may afterwards require ironing between 
tw'o sheets of clean paper. (2) Put the 
engraving on a smooth board, cover it 
tliinly with common salt finely 
pounded; squeeze lemon-juice upon 
the salt 80 OB to dissolve a considerable 
proportion of it; elevate one end of 
j the board, so that it may form an 
^ angle of about 45® or 60® with the 
I horizon. Pour on the engraving boil- 
iag water from a tea-kettle until the 
! salt and lemon-juice be all washed off; 

tlie engraving will then be perfectly 
I clean, and free from stains. It must 
be dried on the board, or some smooth 
surface, gradually. If dried by the 
j fire or the sun it will be tinged with a 
yellow colour, (3) Hydrochloric acid, 
oxalic acid, or eau de Javelle may be 
employed, weakened by water. After 
the leaves (if it be a book) have by this 
means been whitened, they must be 
bathed again in a solution of sulphate 
of 8(^ which will remove all the 
chlorine, and leave the leaves white 
and clean. They will, however, have 
lost all firmness of texture, owing to 
the removal of the size from the paper. 
It will, therefore, be advisable to give 
a bath of gelatine and alum, mode with 
boiling water, to which mav be added 
a little tobac^, or anv other simple 
substance to restore t^ tint of the 
now too white paper. (4) Immerse 
each mildewed ^eet sepetately in a 
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solution made in the proportions of 
^ lb. chloride of lime to a pint of 
water. Let it stand, with fretjuent 
stirring, for 24 hours, and then strain 
through muslin, and finally add 1 qt. 
water. Mildew and other stains will 
be found to disappear very quickly, 
and the sheets must then be passed 
separately through clear water, or the 
chloride of lime, if left in the i)aper, 
will cause it to rot. Old prints, en- 
grariugs, and every description of 
printed matter may be successfully 
treated in the same manner. (5) 1 

have in my time cleaned many hundreds. 
The plan which I adopt is as follows: 
I place them, one or two at a time, in 
a shallow dish, and pour water over 
them until they are completely soaked 
or saturated with it. I then carefully 
pour off the water, and pour on to the 
prints a solution of chloride of lime 
(1 part liquor calcis chlorabc, to 39 
parts of water). As a general nde, the 
stains disappear as if by magic, but 
occasionally they are obstinate. When 
that is the case, 1 pour on the spot 
ure liquor calcis chloratse, and if that 
oes not succeed, 1 add a little dilute 
nitro-muriatic acid. 1 have never had 
a print which has not succumbed to 
this treatment—in fact, as a rule they 
become too white. As soon as they 
are dean they must be carefully washed 
with auccessive portions of water until 
the whole of the chlorine is got rid of. 
Th^ should then be placed in a very 
we^ solution of isinglass or ghie, and 
many collectors colour this solution 
with coffee-grounds, etc., to give a 
ow tint to the print. They should 
dried between folds of blotting- 


to attach the print. Take a solution 
of alum of medium strengtii and brush 
on back and face of the engraving 2 or 
3 coats, then make the frame air-tight 
by j)asting a strip of paper dl round 
the inside of "lass, leaving about ^ in. 
overlapping (.taking care not to paste 
the paper on tlie glass, so as to be seen 
from the front), then place your glass 
in frame, take the overlapping piece 
and paste to side of rcltatc; place youi 
picture in fxjsition, spring Ijaiikboard 
in, and then place a sheet of strung 
l«j)er (brown) on the table, damp it, 
and paste round back of frame, lay it 
on to the iJaper, leave to dry, cut 
level. If this does not answer, tliere 
will be no help fur it, but dust off as 
the mould accumulates. Do not brush 
on surface >\ith the alum if the engrav¬ 
ing is coloured, but several coats on 
the back. (7) A plan recommended 
I by Wm. Brooks is to gel a dish or 
I china tray a little larger than the en- 
’ graving to be operated upon; if 
! smaller, there is a great risk of tearing 
and damaging the engraving. The 
bleaching agent used is Holmes* ozone 
hleach. The strength preferred is 1 
part bleach to 10 of water, well shaken 
up before pouring into tlie dish. A 
much stronger solution can be used 
(say 1 in 5), but the weaker it is, the 
easier is its removal from tiie paper 
afterwards. The engraving is immersed 
in the solution face upwards, avoiding 
bubbles. The only caution to be 
observed is that the sodden engraving 
is somewhat rotten, and needs careful 
hfuadling. If the engraving be only 
slightly stained, ^ hour will sufiBoe to 
clean it, but if quite brown it may 


paper, either in a press or under a 
Leavy book, and finally ironed with an 
ordinary flat-iron to restore the gloss; 
placing clean paper between the iron 
and the pint. Grease stains are much 
more dimcult. I find benzine best, 
fimall grease spots may be removed by 
powdei^ French chi^ being placed 
over them, a piece of clean blotting- 
over the chalk, and a hot iron 
onr that.’* . (F- An<^WB.) (6) MU* 
oew often arisea from the po^ used 


require 4 hours. After all the stains 
are removed, and the paper has re- 
gaiued its whiteness, pour Uie solution 
back into the bottle, as it can be re¬ 
used till it becomes discoloured; fill 
up the dish with water, chanpng fre¬ 
quently for about 8 hours, or pjaoe it 
in running water. When the ^kfigrav- 
ing is sufficiently washed, it oen be 
I taken out, blotted off, and huflg up to 
dry. When quite d^, it may b* 
ironed on the beck with a warm itat 




Cleansing : Earthenware, Engravings. 299 


into fish-oil or cod-liver-oil bottles, atid 
allowed to stand a few hours, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on band, as it is to be preferred 
to alcohol, ether, benzine, or chloro¬ 
form, in cleauiug vessels that have con¬ 
tained resins, such as liquid storax, | 
tolu, benzoin, and all dirt of a resin¬ 
ous character ; it is also useful in clean¬ 
ing vessels wluch have contained Prus- ! 
sian blue. Alcohol is useful in re- , 
moving chlorophyll. For ether and 
chloroform I liave no use, as they are i 
too volatile and too expensive. i 

Hot water for grease is not to be 
recommended, bocausc it is not handy 
to get, and it only melts the grease, 
and causes it to float on its surface, | 
and when the water is poured out of 
the vessel the fat will still adhere to 
its sides, and Ixave to be washed off, 
with soap and water. Turpentine is j 
useful in removing tar, wax, or resin. I 
I never have Lad enough success with | 
ammonia to recommend it. It de- I 
stroys paint if put on counters or shelv¬ 
ing, and makes windows look smeary. 
The only thing it is good for is to neutral¬ 
ise acids that may have fallen on cloth¬ 
ing. Oxalicacid^ltemporarilyremove 
tannate of iron stains. Use whiting, 
or better, precipitated chalk on your 
plated show-cases, and rottenstone on 
brass work. A chamois skin is good to 
brighten up tlungs with, but a new 
one Bcratclies, and an old one, if washed, 
is hard and stiff. 

And now we come to the last, but I 
not least important, and that is the 
hands; all the above solvents and 
deteii^nts will do for the hands, if j 
used in moderation, and then imme- I 
diately removed with clear water. I 
(A. Wetterstrom.) 

Earthenware, Porous.— This I 
often becomes foul with organic matter I 
when used to hold water. Use 1 oz. j 
muriatic acid, rubbed on exterior and 
interior with a piece of flannel. Wash 
afterward with hot water. 

Engravings. — (1) Presuming 
these to be mounted, proceed in the 
following manner. Cut a stale loaf in 


lialf, with a perfectly clean knife; pare 
the crust away from the edges. Place 
the engravings on a flat table, and 
rubbing the surface with the fresh-cut 
bread, in circular sweeps, lightly but 
firmly performed, will remove all 
superficial markings. Soak the prints 
for a short time in a dilute solution of 
hydrochloric acid, say 1 part acid to a 
100 of water, and then remove them 
into a vessel containing a sufficient 
quantity of clear chloride of lime-water 
to cover them. Leave them here until 
bleached to the desired point. Remove, 
rinse well by allowing to stand an 
hour in a pan in wluch a constant 
stream of water is allowed to flow, 
and finally dry oft* by spreading on 
clean cloths. Perhaps the engraving 
may afterwards require ironing between 
tw'o sheets of clean paper. (2) Put the 
engraving on a smooth board, cover it 
tliinly with common salt finely 
pounded; squeeze lemon-juice upon 
the salt 80 OB to dissolve a considerable 
proportion of it; elevate one end of 
j the board, so that it may form an 
^ angle of about 45® or 60® with the 
I horizon. Pour on the engraving boil- 
iag water from a tea-kettle until the 
! salt and lemon-juice be all washed off; 

tlie engraving will then be perfectly 
I clean, and free from stains. It must 
be dried on the board, or some smooth 
surface, gradually. If dried by the 
j fire or the sun it will be tinged with a 
yellow colour, (3) Hydrochloric acid, 
oxalic acid, or eau de Javelle may be 
employed, weakened by water. After 
the leaves (if it be a book) have by this 
means been whitened, they must be 
bathed again in a solution of sulphate 
of 8(^ which will remove all the 
chlorine, and leave the leaves white 
and clean. They will, however, have 
lost all firmness of texture, owing to 
the removal of the size from the paper. 
It will, therefore, be advisable to give 
a bath of gelatine and alum, mode with 
boiling water, to which mav be added 
a little tobac^, or anv other simple 
substance to restore t^ tint of the 
now too white paper. (4) Immerse 
each mildewed ^eet sepetately in a 
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Orehe ,—Carefully take out the lin¬ 
ing, and wash with wann water and 
soap, as directed for white ostrich 
feathers, but do not shake them until 
they are quite dry. Before re-making, 
car^ully repair any rents there may 
be in the skin. 

To ywify Feathers for Beds^ PUIows, 
eto .—Prepare a quantity of lime-water 
in the following manner; Well mix 
1 lb. of quicklime in each gal. of water 
required, and let it stand until all the 
undisBolved lime is precipitated, as a 
fine powder, to the l^ttom uf the tub 
or pan, then pour off the clear liquor 
for use. The number of gallons to be 
prepared will, of course, depend on the 
quantity of feathers to 1^ cleaned. 
Put the feathers into a clean tub, pour 
the lime-water on them, and well stir 
them in it, until they all sink to the 
bottom. There should then be suffl- 
oient of the lime-water to cover them 
to a depth of 3 in. Let them stand in 
this for 3 or 4 days, then take them 
out, drain them in a sieve, and after¬ 
wards well wash and rinse them in 
clean water. Dry on nets having a 
mesh about the same size as a cabbie 
net; shake the net occasionally, and 
the dry feathers will fall through. 
When they are dried, beat them well 
to get rid of the dust. It will take 
about 3 weeks to olean and dry a suffi¬ 
cient quantity for a bed. This process 
was awarded the prize offered by the 
Society of Arts. 

Fireanns.—(1) A good and simple 
way of cleaning and recolouring the 
banols and other metal parts of a 
double-barrel shot gun which are quite 
rusty. Take the barrels from the 
stock, and put them in dean cold water 
free gritty matters. Attach the 
brush to the washing-rod, and get out 
all adhering powder and residues; next 
take tow, and wash until the barrels 
are qmte clean. If the parts have 
nisted, it will be necessary to use a 
little emery flour. Ihy the barrels 
dean eotton rags, rubbing until 
teetal feels warm. Plug the ports 
4 tM muedes securely, then cleanse the 
^ qatside parts with a strong alcoholic 


; solution of caustic potash, aided, if 
neoessajy, with a little emery flour and 
a soft rag. Itinse thoroughly in water, 
dry thorouglily, warm, and while warm 
rub over every part with the following 
preparation: pure (dry) zinc chloride 
1 oz., nitrate of antimony ^ oz., olive- 
oil 2 oz., well rubbed down into a 
smooth uniform paste. After ^ hour's 
exposure, rub off excess of this paste, 
and polish with clean soft rags. In 
warming the metal, avoid overheating 
it so as to injure the temper. (2) In 
the volunteer serrice there are several 
fluids used, which are composed of 
either turpentine, naphtha, petroleum, 
benzine, or gasoline, about one-third, 
or according to fancy, with Kangoon 
oil. But the instructions to the troops 
are—a damp lag, flannel or tow, is 
that is reejuired to clean tho barrel 
out; if much water is nised, it is liable 
to run into theaction. The butt should 
be raised when washing out. After 
washing out and drying, an oily rag 
or flannel to be used. On many occa¬ 
sions the oily material will be found to 
be efficacious, without the previous use 
of water. (3) Easy method of cleaning 
guns and rifles when leaded — If a 
muzzle-loader, stop up the nipple or 
communication hole with a little wax, 
or if a breach-loader, insert a cork in 
the breech ratlrer tightly ; next pour 
some quicksilver into the barrel, and 
put another cork in the muzzle, then 
poceed to roll it up and down the 
barrel, shaking it about for a few 
minutes. The mercury and the lead 
will form an amalgam, and leave the 
barrel as clean and frm ihx)m lead as 
the first day it came out of the shop. 
The same quicksilver can be used re¬ 
peatedly by straining it throu^ wash- 
leather ; for the lead will be leA behind 
j in the leather, and the qmcksilvjsr will 
: be again fit for use. (4) If the barrels 
i have become leaded, wet tiie tqw on 
I the rod with spirits of turpent&e, as 
the latter enjoys the prepay qf re¬ 
moving an^ leading almost eoually 
with quickeolver. Paraffin will also \fe 
found useful where neitherof the fqi^ 
going can be obtained, ilscver touch 
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the grooves of a rifle with emery, as it 
will dull their edges, and, consequently 
affect the shooting power. Land and 
Water.’) 

Floors. —(1) Take some clean, 
sifted, white or silver sand, and scatter 
it on the floor. Dissolve 1 lb. American 
potash or pearlash, in 1 pint of water, 
and sprinkle the sand with this solu¬ 
tion. Have a pad of very hot water, 
and well scrub the boards lengthwise 
with 5 hard brush, and use the best 
mottled soap. Change the water fre¬ 
quently. This is the best way to scour 
and whiten boards. The potash, if 
applied as directed, will take out all 
stains. Ink stains may be removed 
from boards by using either strong 
vinegar, or salU of lemon. (2) The 
following willfound useful in clean¬ 
ing and restoring colour to woodon 
floors: 1 part calcinated soda allowed 
to stand f hour in 1 part slack lime, 
then add IS parts water, and boil. 
Spread the solution, thus obtained, 
upon the floor with a rag, and, after 
drying, rub with liard brush and fine 
sand and water. A solution of 1 port 
concentrated sulphuric acid and 8 parts ! 
water will enliven the wood after above 
application. When dry, wash and wax 
the floor. 

Pur,—(1) Soap or water will spoi} 
it. Get some clean common wliitiug— 
powdered, and plenty of it—put it in 
a damp place for a day or so, but on no 
account let it get wet; rub it into the 
fur with the hand, and don’t be afraid 
to mb it. Now let it stop till next 
^y^ it' another good mbbing, then 
sh^e out all the whiting you can, and 
give it a good brushing with a clothes- 
brush. It will now be pretty clean, 
except the skin at the bottom of the 
fur. To remove the dirt from this 
get the fur over the back of the chair, 
and use the point of the clothes-brush 
very iRiskly, at the same time giving 
a short puff of wind every rime you give 
a stroke with the brush. With a little 
patience you will remove every trace 
of whit^, gre^, or dirt. lastly, 
poyr a litue spirits of wine on a plate, 
dip the point of the clothes-brush in 


this, and lightly pass it over the fur ; 
move the ^ush the same way as the 
fur runs. (2) Take equal parts of 
flour and powdered seJt (which should 
be well heated in an oven), and 
thoroughly rub the fur. It should 
afterwards be well shaken, to free it 
! from the flour and salt. (3) Lay the 
I fur on a table, and rub it well with 
bran made moist with warm water, 
i Rub until quite dry, and afterwards 
I with dry bran. The wet bran should 
; be put on with flannel, and the diy 
I with a piece of book miislin. (4) 

I Thoroughly sprinkle every port with 
' hot plaster-of-Paris, and brush well 
with a hard brush. Then beat it with 
a cane, comb smooth with a wet comb, 
and press carefully with a warm iron ; 
when dry, shake out all loose plaster- 
of-Paris. (5) Make a thin paste by 
adding benzoline to light carlMnate of 
magnesia. Cover the fur with this 
thoroughly, hang it out in the open 
air to dry, then shake and brush it, 
until the whde of the powder has been 
removed. 

Furniture.— Polishiho. 

Gilt Mountings. —Gilt mount¬ 
ings, unless carefully cleaned, soon lose 
their lustre. They should not be 
rubbed; if slightly tarnished, wipe 
them off with a piece of Canton flannel, 
or, what is better, remove them if 
possible, and wash in a solution of oz. 
of borax dissolved in 1 lb. of water, 
and dry them with a soft linen rag; 
their lustre may be improved by heat¬ 
ing them a little, and rubbing with a 
piece of Canton flannel. 

Gilt Picture Frames.— (1) Fly- 
marks can be cleaned off with soap a^ 
water used sparingly on end of fii^;er 
covered ly piece of rag. When all 
cleared off, rinse with cold water, utd 
dry with chamois leather ; next buy a 
pound of common size, and 2 penny 
paint jpana. Boil a Little of riie sue in 
one of the pans with as much water as 
will just cover it When boiled, strain 
through muslin into dean pan, and 
apply thinly to frames with oamd-hair 
brush (oall^ technicdly a '*dabber,’' 
and costing fld. to Is, eaoh). T^e care 
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you do not give the frames too much 
mter and “ elbow grease," On no 
account use gold size, as it is used only 
in regilding, and if put on over the 
gold would make it dull and sticky. 
(2) Dissolve a very small quantity of 
salts of tartar in a wine bottle of water, 
and with a piece of cotton wool soaked 
in the liquid dab the frames very 
gently (no rubbing on any account, or 
you will take off the gilt), then stand 
up the frames, so that water will drain 
away from them conveniently, and 
syringe them with clean water, (^are 
must be taken that the solution is not 
too strong. (3) If new gold frames 
are varnished with the best copal 
varnish, it improves their appearance 
considerably, and fly>marks can then 
be washed off carefully with a sponge. 
The frames also last many times longer. 
It also improves old frames to varnish 
them with it, (4) Gilt frames may be 
cleaned by simply washing them with 
a small sponge, moisten^ with hot 
spirits of wine or oil of turpentine, the 
sponge only to be sufficiently wet to 
take off the dirt and fly-marks. They 
should not afterwards be wiped, but 
left to dry of themselves. (5) Old 
ale is a go^ thing to wash any gilding 
with, as it acts at once upon the fly- 
dirt. Apply it with a soft rag; but 
for the ins and outs of carved work, a 
favnsh is neoessaiy ; wipe it nearly dry, 
and don’t apply any water. Thus 
will you leave a thin coat of the glutin¬ 
ous iiringliMH of the finings on the face 
of the work, which will prevent the 
following flies’ faeces from fastening to 
the frame, as they otherwise would 
do, 

OlaM. {See aUo, Bottles and 
Dedooists* UTENStLS.)—(o) To clean 
glass in frames, when the latter are 
covered or otherwise so finished that 
water cannot be used, moisten tripoli 
with brandy, yub it on the glass while 
moist, and when dry rub off with a 
silk rag; to prevent the mixture in¬ 
juring the cloth on the frame, use 
strips of tin bent to an angle ; set these 
oh frame with one ed^ on the 
glesB ; when the frames are of a char- 


, acter that will not be injured by 
I water, rub the glass with water con- 
I taining a little liquid ammonia, and 
I polish with moist paper. 

' QUus Cleaner. —(6) 6 lb. prepared 
1 chalk, lb. powdered French chalk, 
2| 2b. phosphate calcium, 2} lb. quillaia 
bark, 18 oz. carbonate ammonia, 6 oz. 
rose pink. Let all the ingredients be 
in fine powder, mix and pass through 
a muslin sieve. Directions for use. 
With soft water make powder into 
a liquid of the consistence of cream, 
and apply to the glass by means of a 
soft rag or sponge, allow it to dry on, 
wipe off with a cloth, and polish with 
a chamois leather. 

Qlae$ Globe$. —Rub inside with a 
little wet pumice-powder on a cloth, 
and in 2 minutes you would not know 
that they were not newly purchased. 
The host way to cleanse dirty glass of 
all kinds is to put a small quantity of 
, spirits of salts (hydrochloric acid) into 
a basin of water, and to place the dirty 
articles in the liquid fora few minutes, 
when it will be found that the glass is 
clean, and only requires drying. If 
very dirty, the clobm may require to 
stay in the liquid a little longer. This 
plan is very useful for cleaning the 
pendant drops of glass chandeliers, 
water bottles, etc., as no soap is re¬ 
quired. Care must be taken not to 
drop the undiluted spirits of salts on 
the clothes or hands. 

Pkoiographio QUun Plata, —(o) One 
i of the most powerful—if not, indeed, 
the most powerful—detergents for re- 
1 fractory plates is the mixture of sul- 
I phuric acid and bichromate of pohMh. 

I recommended b^^ Carey Lea some yeuE 
I ago. It is especially useful with glasses 
which have been frequently ui^, or 
which from the nature of the treatment 
thev have undergone resist the action 
of both adds and alkallsB completely. 
Its utility is dependent upon the 
powerful action of chrotnio aoi^ upon 
organic matter, and we have never yet 
met with a plate which did not succumb 
; to its treatment. One precaution is 
I necessary in using it, however; it m,iMii 
’ be carefully removed from the glasi'ly 
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copious washing as soon as possible 
after it has done its duty. If allowed 
to soak for some time, as is frequently 
the practice, the plates appear to ab¬ 
sorb the solution (the penetrating 
power of which is extraordinary), or 
an insoluble compound becomes firmly 
attached to the surface and steadfastly 
refuses to be displaced. Though gener¬ 
ally invisible, it results in a peculiar 
mottled appearance between the glass 
and the developed film which entirely 
ruins the picture. We recently treated 
a number of plates which had become 
useless from this cause with various 
detergents, including acids as well as | 
alkalies, but to no purpose; friction [ 
with various abrading powders failed 
to remove the defect, and we were 
well-nigh comjjelled to give it up. 
Remembering, however, tliat cyanide 
of potassium has been utilised by car¬ 
bon printert for the purpose of reduc¬ 
ing the strength of overprinted proofs 
—which it does by virtue of its action 
upon the insoluble compounds of chro¬ 
mium—W'e resolved to try its efficacy 
on our refractory plates, when all the 
mottling disappeared as if by magic. 
Those amongst our readers who dare 
to fly in face of all that has been lately 
written upon the dangers attending 
cyanide and bichromate of potash have 
here a “wrinkle.” Surely those who 
have dared bichromate will not fear the 
minor dangers of cyanide. (‘ Brit. Jl. 
Phot.’) (ft) A cream of tripoli powder 
and spirits of wine, with a little am¬ 
monia added, is a very good solution 
for cleaning glass plates. Old collodion 
is idso very good; it should be thinned 
down with an equal bulk of spirits of 
wine; add an excess of iodide of potas¬ 
sium, and shake till the solution is 
saturated. Caustic potash is very 
good : BO is carbonate of soda. If tlie 
plates be new, and covered with little 
gritty particles which do not come off 
on the application of potash, they 
may be removed with nitric add. 
(c) Methylated spirits, washleather, 
and plenty of “elbow grease.” (d) Dr, 
Wak takes a dilute solution of perman¬ 
ganate of potash, and pours in enough to 


wet the sides of the vessel to be cleaned. 

A film of hydrated manganic oxide is 
deposited, which is then rinsed with 
hydrochloric acid. Chlorine is formed 
which acts in the nascent state on the 
organic matter, which becomes readily 
soluble. The permanganate solution 
can bo used again and again till its 
oxidising power is exhausted. («) Dis- 
I solve 15 gr. of iodide of potassium in 
I 5 oz. of water and 6 oz. of alcohol, 

I afterwards adding 3 gr. iodine and 
I enough whiting or rottenstone to make 
I a creamy paste. Rub a little of this 
' on the glass with a rag until clean, then 
polish with a cloth. (J. Hughes.) 

Glass Slides ,—“I had tried pre¬ 
viously to remove the hardened balsam 
in many ways, and had succeeded fairly 
with a mixture of prepared chalk, 
methylated spirit, and liquid ammonia, 
but found this objectionable because it 
was such a dirty job. I now simply 
warm the slides over a flame, and push 
off the covers into strong sulphuric 
acid (oil of vitriol), and leave them 
therein for a short time ; when clean, 
drain off, and rinse with a little fresh 
acid, and finish off by washing well in 
water. As much balsam as possible is 
removed from the slides by scraping 
with a knife, and then sulphuric acid 
is rubbed upon them with a glass rod. 
They are then well washed. If neoes- 
sary, a finishing touch may be given 
with a warm solution of washing soda 
or methylated spirit and ammonia, to 
remove all trace of grease. Sulphuric 
acid should be added to water, or water 
to sulphuric acid, very gr^ually.’* 
(Thomas H. Powell.) 

Paint'Stains on Glass, —(a) American 
potash 3 parts, unsloked lime 1. Lay 
this on with a stick, letting it reznaiii 
for some time, and it will remove 
either tar or paint. (5) Common 
washing soda dissolved in water. Let 
it soak awhile—if put thick on, sa.j 30 
minutes—and then wash off. If it 
does not remove, give it another appli¬ 
cation. 

I QUus , Windotos. —(a) Procure a 
washleather of convenient size and 
some “ paper-iumger's ” canvas. Two 
X 
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yards, divided into three pieces, will 
be a nice aise to work with. Have the 
cut sides hemmed, and they will last 
a long while. When it is desired, use 
one ; boil or soak for an hour or so in 
a solution of soda and water to get out 
the “ dress ; then wring out, and 
rinse in as many courses of clean water 
as you like ; then partially dry (prac¬ 
tice will enable you to judge), fold to 
a convenient size, and it will be ready 
for use. The soda solution will now be 
cool enough for the leather (if too hot 
it will shrivel the leather); wash in 
thasame manner, and wring superfluous 
moisture out; then wai^ the glass 
thoroughly with it and plenty of elbow 
grease, and polish off with the canvas. 
(6) A very effective agent in cleaning 
glMS is a dilute solution of fluoric aci£ 
To thia is sometimes added a small 
quantity of some other acid, either sul¬ 
phuric or hydrochloric. The glass, 
after being washed with this, must im¬ 
mediately be well washed with clean 
water. Fluoric acid must be carefully 
handled, as before dilution it will cause 
painful sores if allowed to come in con¬ 
tact with the hands and to dry on them. 
It corrodes glass, which causes its I 
cleansing power, so that the strong . 
acid should not be kept in a glass or | 
glazed bottle or jar, but in a bottle of 
guttapercha or similar material. 

Gloves.— Kid. —(1) Make a strong 
lather with curd soap and warm water; 
lay the glove flat on a board, the 
bottom of a dish, or other unyielding 
surface ; dip a piece of flannel in the 
lather and well rub the glove with it 
till all the dirt is out, turning it about 
BO as to clean it all over. Diy in the 
sun or before a moderate Are. When 
dry they will look like old parchment, 
and should be gradually pulled out and 
stretched. (2) Have a small quantity 
of inH lf in a cup or saucer, and a piece i 
of brown Windsor or glycerine soap in | 
another saucer. Fold a clean towel or 
other cloth B or 4 times thick, and 
spread the glove smoothly on the doth. 

. ]!BD;a piece of flannel in the pilk, and 
mo it well on’ the soap. Hold the 
glove flrmly with the left hand, and 


rub it with the flannel towards the 
fingers. Continue tliis operation until 
the glove, if white, appears of a dirty 
yellow ; or, if coloured, until it looks 
dirty and spoiled, and then lay it to 
dry. Gloves cleaned by this method 
will be soft, glossy and elastic. (3) 
French methc^ : Put the gloves on 
your hands, and wash them in spirits 
of turpentine, until they are quite clean, 
rubbing them exactly as if washing 
your hands; when finished, hang them 
in a current of air to dry and to take 
off the smell of the turpentine. (4) 

I Eau de Javelle, 135 par^ ; ammonia 
I 8; powdered soap, 200; water, 150. 
Make a soft paste, and use with a 
flannel. (5) \ lb. white curd soap, | 
lb. rose-water, 80 gr. powdered borax, 
2 oz. spirit of wine. Pare soap and 
dissolve in rose-water by aid of heat, 
in a saucepan, adding borax during 
solution. On cooling add spirit of 
wine, then pour into tins before it sets 
too thick. Directioiis for use. Take 
a dry flannel and rub a little of the 
paste on it, rub well on the gloves, 
when dirt and stains will at once dis¬ 
appear. For grease on cloth it is 
better to use a damp cloth and rub 
smartly. 

Washleatker. — (8) Take out the 
grease spots by rubbing them with 
magnesia or with cream of tartar. Then 
, wa^ them with soap dissolved in 
water as directed for kid gloves, and 
afterwards rinse them, first in warm 
water and then in cold. Dry in the 
sun, or before the Are. 

I All gloves are better and more 
I shapely if dried on glove trees or 
wo(^en hands. 

Gold.—(1) To remove the brown 
tarnish from coloured gold, take a 
piece of tissue-paper damped in liq. 
ammoniffi, gently rub the gold till the 
tarnish diuppeani, then wash c!ff oare- 
I fully with s^t brush, soap, and water, 
dry in sawdust or b^ore the ibe ; if 
this is not sufficient, entrust the ar- 
tiole to a jeweller. (2) MLs. Uttile 
I rouge and spirits of wine tocher, and 
' appfy to the jewelleiy vrath a raHier 
stiff brush, and turn the brash rdund 
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and round—not to brush as if to polish, 
but rather tickle it, and pat it with the 
hair of tlie brush ; but m sure to keep 
the brush wet with the mixture. 
After you have got the tarnish off, 
wash it out with soap and boiling water, 
and dry in boxwood sawdust. Take 
care of any stones with foil behind. 

(3) Rub with a piece of tissue-paper, 
screwed up and wet with the tongue. 
Tliis will often do it ; if not, re-colour 
it. (4) A weak solution of cyanide of 
potassium will clean gold braid. Use 
with small sponge, and wash off with 
clean water. Strength, say 10 or 16 
gr. to the 08 . of water. Care should 
be taken tliat the solution does not 
get into any cuts or wounds, as it is very 
poisonous. The strength of the solu¬ 
tion would greatly depend on the 
condition of the lace. It can be made 
stronger if necessary. (5) A solution 
of 20 dr. chloride of lime, 20 dr. bicar¬ 
bonate of soda, and 6 dr. common salt, 
in 5| pints distilled water, is prepared 
and kept in well-closed bottles. The 
article to be cleaned is allowed to 
remain a short time in this solution 
(which is to be heated only in the case 
of very obstinate dirt), then taken out 
washed with spirit, and dried in 
boxwood sawdust. (‘Chem, Cent. 
Blatt.') 

Hands.—For cleaning the hands 
when stained with chemicals: Put 
} lb. glauber salts, | lb. chloride of 
Lime, 4 oz. of water into a small wide¬ 
mouthed bottle, and when required 
for use pour some of the thick sediment 
into a saucer and rub it w^ over the 
huids with pumice or a nail brush. 
Stains of nitcute of silver may be re¬ 
moved from the hands by means of a 
solution of chloride of iron. 

Harness. (And see Leather ; 
also Harness Polishes.)— Unbuckle 
all the parts, and wash clean witli soft 
water, soap, and a brush. A little 
turpentine or benzine will take off any 
gummy subetanoe which the soap fai^ 
to remove. Then warm the leather, 
and, as soon as dxy on the surface, 
apply the oil with a paint-hrush or a 
swab. Neat's-foot is the best. 


Hang up the harness in a warm place 
to dry, but do not let it bum. 

Hats.—The stains of grease and 
paint may be removed from hats by 
means of turpentine, and if the tur¬ 
pentine leaves a mark finish with a 
little spirits of wine. 

l>on and Steel.—(1) Take a 
spongy piece of fig-tree wood, and 
saturate it with a mixture of sweet- 
oil and finely powdered emery, and 
with this well rub all the rusty parts. 
This will not only clean the article, but 
will at the same time polish it, and so 
render the use of whiting unnecessary. 
(2) Bright iron or steel goods (as 
polished grates and fire-irons) may be 
preserved from rust in the Allowing 
manner. Having first been thoroughly 
cleaned, they should be dusted over 
with powdered quicklime, and thus 
left until ready for use. Coils of 
piano-wire are covered in this manner, . 
and will keep free from rust for many 
years. (3) Dissolve ^ oz. camphor in 
1 lb. hogs lard, and t^e off the scum ; 
then mix with the lard as much black- 
lead as will give the mixture an iron 
colour. Rub the articles all over with 
this mixture, and let them lie for 24 
hoiirs ; then dry with a linen cloth, 
and they will keep clean for months. 

(4) Table knives which are not in con¬ 
stant use should be put in a case con¬ 
taining a depth of about 8 in. of quick¬ 
lime. They are to be plunged into 
this to the top of the blades, but the 
lime must not touch the handles. 

(5) Steel bits that are tarnished, but 
not rusty, can be cleaned with rotten- 
stone, common hard soap, and a wool¬ 
len cloth. 

Brightening Iron Articles. — (6) 
When taken from the forge or rolls, 
the articles are placed in dilute sul¬ 
phuric acid (1 to 20) for an hour; they 
are then washed clean in water, dried 
with sawdust, dipped for a second or so 
in nitrous add, washed and dried as 
before, and finally rubbed clean. 

Ivory and Bonea. (And see 
BLSACHrNO.)->’{l) Spirits of turpentine 
is very efficacious in removing the dis¬ 
agreeable colour and fatty emanations 
x 2 
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of bones or ivoiy, while it leaves them 
beautifully bleached. The articles 
should be exposed in the fluid for 8 or 
4 days in the sun, or a little longer if 
in the shade. They should rest upon 
strips of zinc, so as to be a fraction of 
an inch above the bottom of the glass 
vessel employed. The turpentine acts 
as an oxidising ^ent, and the product I 
of the combustion is an acid liquor j 
whichsinks to the bottomland strongly 
attacks the ivory, if allowed to touch 
it. (2) Make a thick puddle of com¬ 
mon whiting in a saucer. Brush well 
with a tooth-brush into the carved 
work. Brush well out with plenty of 
clean water. Dry gently near the fire. 
Finish with a clean dry hard brush, 
adding one or two drojjs (not more) of 
sweet oil. (3) Mix about a tablespoon- 
ful of oxalic acid in ^ pint of boiling 
water. Wet the ivory over first with 
water, then with a tooth-brush apply 
the acid, doing one side at a time, and 
rinsing; finally drying it in a cloth 
before the fire, but not too close. (4) 
Take a piece of fresh lime, slake it by 
sprinkling it with water, then mix 
into a paste, which apply by means of 
a soft brush, brushing well into the 
interstices ojf the carving; next set 
by in a warm place till perfectly dry, 
after which take another soft brush 
and remove the lime. Should it still 
remain discoloured, repeat the process, 
bpt be careful neither to make it too 
wet nor too hot in drying off, or the 
article may come to pieces, if glued or 
cemented together. If it would stand 
steeping in lime-water for 24 hours, 
smd afterwards boiling in strong alum- 
waterforabout an hour and then dried, 
it would turn out white and clean. 
Rubbing with oxide of tin (putty pow¬ 
der) and a chamois leather, will 
restore a fine gloss i^terwards. (5) 
Well clean with spirits of wuie, then 
mix some whiting with a little of the . 
spirits, to form a paste, and well 
Irah with it. It is best to use a 
riibber of soft leather where there are 
oo tlelicate points ; put a little soap 
OfU the leathOT, and dip into the paste, 
and rub the ivory until you get a bril- ! 


I liant polish, finish off with a little dry 
wluting; the leather should be at¬ 
tached to a fiat wood surface, and rub 
briskly. (6) When ivory ornaments 
get yellow or dusky-looking, wash 
them well in soap and water, with a 
small brush to clean the carvings, and 
place them wlule wet in full sunshine 
under a glass cover ; wet them two 
or three times a day for several days, 
with soapy water, still keeping them 
in the sun ; then wash them again, 
and they will be beautifully wMte. 
The glass cover is essential as without 
it the surface will be covered with fine 
cracks. To bleach ivory, immerse it 
for a short time in water containing a 
little sulphurous acid, chloride of lime, 
or chlorine. 

J e wellery.—Common jewellery 
may be effectually cleaned by waslung 
with soap and warm water, rinsing in 
cold water, dipping in spirits of any 
kind, and drying in warm hoxioood saw¬ 
dust. Good jewellery only needs wash¬ 
ing with soap and water, and polishing 
with rouge and a chamois leather. 

To ReUore the haeite of JevfcU^ry. — 
Take 1 ok, cyanide potassium and dis¬ 
solve in 8 gills water. Attach the 
article to be cleansed to a wire hook, 
immerse and shake in the solution for 
a second or two, and remove and wash 
in clean water, then in warm water and 
soap. Rinse ag^, dip in spirits of 
wine, and dry in boxwood sawdust. 
If the solution is kept, put it in a 
tightly-corked bottle, and label poison 
conspicuously. One caution is neces¬ 
sary : do not bend over the solution so 
as to inhale the odour, nor dip the 
fingers in it; if one of the artloles 
drops from the hook, better empty the 
solution into another vessel. 

Lacquered Metal Artiolea.^ 

See Brass. 

Leather. —(1) Carriage topi that 
have faded and become grey pan be 
restored by washing with a Elution 
composed of 4 oz. of nut 1 oc. 
each of logwood, copperas, otean iron 
filing, and sumach b^es; put all but 
the iron filings and copperas in 1 qt- of 
the best white wine vinegar, and heat 
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nearly to the boilin^j-poiut; then add 
the cc^sperau and iron tilings; let them 
Bland for 24 hours, and strain off the 
liquid ; apply with a sponge. This is 
equally good for restoring black cloths. 
(2) Enamelled leather topis tliat liavo 
b^u soiled by dust and rain should be 
washed with soft water and Castile or 
crown soap. Apply the water with a 
sponge and then scrub with a moder¬ 
ately stiff brush; cleanse with clean 
water, and dry wdth a “shammy.” 
Never apply any kind of oil or top 
dressing without first cleaning the 
leather. (3) To clean mouldy leather 
remove the surf^e mould with a dry 
cloth, and with another cloth ap^ply 
pyroligneous acid. (4) To clean russet 
leather-covered mountings, remove all 
stains and dirt by rubbing the leatlier 
with a cloth and a little oxalic acid, 
and restore the colour and finish by the 
use of salts of lemon, applied with a 
woollen cloth. Hub the leather until 
a good polish is produced. (5) To clean 
rubber-covered mountings, ruh the 
covered as well as the metallic parts 
with a “ shammy ” and a little tripoli, 
and finish with a clean woollen cloth. 
(6) To clean a soiled chamois-leather, 
make a solution of weak soda and warm 
water, rub pleiity of soft soap into the 
leather, and allow it to remain in soak 
for 2 hours, then rub it well until it 
is quite clean. Afterwards rinse it 
well in a weak solution composed of 
warm water, soda, and yellow soap. 
If rinsed in water only, it becomes 
hard when dry and unfit for use. The 
smali quantity of soap used in the 
leather allows the finer particles of the 
leather to separate and become soft like 
silk. After rinsing, wring it well in a 
rough towel, and dry quickly; then 
pull it about, and brush it well, wd it 
will become softer and better than most 
new leathers. (7) To clean morocco 
leather, strain well over a board, and 
scour with stiff brush, using tepid 
water and soft soap, made slightly acid 
with oxalic acid ; when done unetrain 
the leather ; and dry in a cool place; 
do not saturate the leather, but keep 
the board inclined; when diy,- rub a 


309 


little oil lightly over the surface with 
a rag. (8) To clean riding saddles. If 
much soiled, wash the leather mth a 
weak solution of oxalic acid and water, 
and, when dry, with the watery portion 
of heei blootl. The latter can be pre¬ 
served by adding a little carbolic acid, 
and keeping it in a bottle tightly 
corked. (9) Brown saddles may be 
cleaned to look as well as new by the 
use of tepid water and crown soap ; if 
the latter cannot be bad, use pure 
Castile soap. 

Marble.—(1) Take finely powdered 
pumice-stone and vinegar, wash the 
surface with the mixture, and leave it 
for several hours, then brush it hard 
and wash it clean. When dry, rub it 
with whiting and washleather. (2) 
E(}ual parts of caustic potash, qui^- 
lime, and soft soap ; make into a thick 
paste with water, and apply with a 
brush; leave for about a week, and 
apply again and again until the stain 
hi^ disappeared. (3) Common soda, 
2 parts; pumice stone (pulverised), 
1; finely powdered chalk, 1. Sift 
through a fine sieve, and mix with 
water. Hub all over the marble unril 
the stains are removed. Then wash 
the stone with soap and water. 
Marble that is yellow with age, or 
covered with green fungoid patches, 
may be rendered white by first washing 
it with a solution of permanganate of 
potash of moderate strength, and while 
yet moist with this solution, rubbing 
with a cloth saturated with oxalic 
acid. As soon as the portion of the 
stone operated upon becomes white, it 
should be thoroughly washed with pure 
water to remove all traces of the acid. 
(4) Wash the marble tlioroughly with 
80 ^ and warm water to remove any 
grewe, and apply oxalic acid by laying 
a piece of white cotton cloth saturate 
upon the spots for a short time. If it 
destroys the polish, repoliah with oxide 
of tin Mid water applied with a cloth. 
If the stains are not deep, rub the 
surfooe only with the oxaho acid and 
water upon a small piece of cloth 
quickly, and wash to tew the marble 
of acid. Then, to give it a gloss, rub 
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with chalk wet with water. (5) Take 
a bullock’s g^l, 1 gill of soap lees, half 
a gill of turpentine; make into a paste 
with pipe-clay, apply it to the marble; 
let it dry a day or two, then rub it off, 
and it will appear equal to new; if very 
dirty, repeat the application. (6) Mix 
up a quantity of the strongest soap-lees 
with quicklime, to the consistence of | 
milk, and lay it on the stone for 
twenty-four hours; clean it afterwards, 
and it will appear as new. This may 
be improved by rubbing afterwards 
with fine putty powder and olive-oil. 

Mildew, ' To remove. —Make a 
very weak solution of chloride of lime in 
water (about a heaping teaspoonful to 
a quart of water), strain it carefully, 
and dip the spot on the garment into 
it; and if the mildew does not disap¬ 
pear immediately, lay it in the sun for 
a few minutes, or dip it again into the 
lime-water. The work is effectually 
and speedily done, and the chloride of 
lime neither rots the cloth nor removes 
delicate colours, when sufficiently | 
diluted and the articles rinsed after¬ 
ward in clear water. 

Mirrors.—(1) Wet the surface of 


a bit of soft-soap the size of a walnut, 
in about 3 pints of w’arm water, and 
with a well-worn whitewash brush 
well scrub the work, but not sufficient 
to get off tiie paint, and rinse with 
plenty of cold clean water, using a 
washleather ; let it dry itself. Work 
done in this manner will often look 
equal to new. (2) First take off all 
the dust with a soft brush and pair of 
bellows. Scour with a mixture of soft 
soap and fullers’ earth, and use luke¬ 
warm w’ater. If there are any spots 
which arc extra dirty, first remove 
these by rubbing with a sponge dipped 
in soap and water. Commence the 
scouring at the top of the door or 
wainscot and proceed downwanls; and 
dry with a soft linen cloth, ^^en 
cleaning paint it is always better to 
employ two persons, one to scour and 
the other to rub dry. (3) Dip a flannel 
rag into warm water, and wring it out 
nearly drj'. Take up on the rag as 
much whiting as will adhere, and rub 
this on the paint until the dirt or 
grease disappears. Wash the part well 
with clean water, and rub dry with soft 
cloth. This is an excellent and clean 


the glass with gin, to remove the stains. ! 
Then rub with a cloth dipped in j 
powdered blue. Polish with a silk | 
handkerchief, fie very careful not to 
touch the frames. (2) Very soft paper 
is much better than cloth. i 

Oilcloth. —^Wash with a large, soft, 
woollen oloth and lukewarm or cold ! 
water, dry thoroughly wnth a soft ' 
cloth, and afterwards polish with milk, 
or a weak solution of beeswax, in 
s^ts of turpentine. Care must be 
obeerved in using a brush, as not all 
oilcloths or linoleums will stand it, 
yet there occur instances in which 
floor-oloths, particularly linoleums, get 
dirt worked into them, if the cloth 
washing is not well done, and then not 
only is a brush needed but also a strong 
earn or soap-powder (soap extract), 
and if only ocoasionally, the floor- 
clofh doiss not appear to suffer from it. 
^Tha pleaning that these goods will bear 
Nie^mds greatly on the quality, 
r Pftint*—(1) Dissolve ^ oz. glue, and 


method, and is often effective in re¬ 
moving discoloration from white or 
light-tinted paints and enamels, and 
varnished work. 

Paint • bruehes. — To soften 
brushes that have become hard, soak 
them 21 hours in raw linseed-oil, and 
rinse them out in hot turpentine, re¬ 
peating the process till clean ; or wash 
them in hot soda and water and soft- 

BOiW. 

Paintings. -—(I) Dissolve a little 
common bckIh in urine, then add a 
grated potato and a little salt; well 
rub this over the paintings till clean. 
Wash off in spring water, and diy with 
a clean cloth. (2) First rub pie- 
iure well with good whisW, wmeh 
will make the varnish come off in froth, 
then wash well with cold water^ tod 
when dry varnish again; thi« will 
restore the picture to Its original oerloqi 
unless very old. Kisep ^ picture 
covered from duet till the vaniiih ia 
dry. 
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(3) Elfred Blaker’s process of re¬ 
storing oil paintings may be divided 
into 4 heads (a) Lining, (6) Stopping, 
(c) Cleaning, (d) Stippling or restoring 
proper. 

Lining .—A strong wooden frame, 
called a “ stretcher,” is made of stout 
“ quartering " of the size required, and j 
htted with wedges (as in ordinaiy) | 
canvas “strainers”), by means of j 
which tho framo may be slightly ex* | 
tended so as to tighten or stretch a I 
layer of canvas spread over and secured i 
to it by means of tacks. Take urdi- 1 
nary pictnrcliner’s canvas, several ' 
indies wider each way than the pic¬ 
ture to be lined, and tack it on to the 
frame. The canvas being strained or 
stretched, the back of tlie picture is 
carefully brushed over with a mixtiu’e 
composed of glue and * * size, ” tho face 
of the canvas being also brushed over 
with the wime mixture. The picture 
is next laid back downward on the 
canvas, beginning at one corner au<i 
gently pressing it with the hand so as 
to disperse air-bubbles. The canvas 
is tightened by driving in the wedges j 
at each comer of the stretcher. Take 
as many sheets of double-crown pajjer 
as will cover the entire picture (allow¬ 
ing each sheet to overlap the other 
ateut 1 in.) ; brush paste over one 
side of each sheet and fold separately. 
When the required number of sheets 
of paper have been thus prepared, take 
the first sheet, open it, and lay it care- j 
fully on the picture, beginning at one 
comer, and press it as before with the 
hand so os to remove air-bubbles. 
Each sheet is to be laid on in the 
BBine way until the entire pLctxire is 
covered. After being left for a time, 
and when the paper is dry, the picture 
is subjected to pressure from a heavy 
heated iron, somewhat resembling a 
tEulor’s goose. For this purpose a J 
perfectly smooth board, equal in thick- j 
ness to the timber with which the 
stretching frame is made, is placed 
beneath the picture, at one comer, 
and the heated iron (the temperature 
of which must not be too high) is thus 
applied with steadiness and care, the 


pressing-board being shifted (when a 
large picture is under treatment) until 
the whole surface of the picture is well 
pressed. When the canvas is perfectly 
dry, the paper is removed by a sponge 
ami worm water. When all traces of 
paper and paste are removed from the 
surface of the picture, the latter is 
removed from the rough stretcher, 
the canvas neatly trimmed, leaving 
sufficient margin to attach it to a new 
strainer of a size suitable to the 
picture ; the canvas margin is then 
tacked on to the edge of the frame in 
the usual way, after which the wedges 
are driven tight. 

The object of this opera¬ 
tion is to fill all fissures or cracKs in 
the picture witli a composition which 
is cajMkble of receiving a coating of 
paint without absorbing it. The com¬ 
position employed for tliis purpose 
consists of a mixture of size and 
whiting, to which a small quantity of 
black is added to give the composition 
a neutral tint. The “stopping,” as 
this mixture is called, is pressed into 
the cracks by means of a palette-knife, 
care being taken that every fissure is 
well filled with it. The picture must 
now be set aside for several days to 
allow the stopping to become gradually 
but thoroughly dry. The next opera¬ 
tion is to remove tiie superfluous stop¬ 
ping, which is effected by nibbing the 
suriace of the picture with soft or 
“ velvet ” cork moistened with water. 
The cork,, must bo applied gently and 
with a circular motion, so that, while 
removing the superfluity, the cracks 
may be left perfectly levtd. 

^eantn^. — This term is applied 
technically to the removal of varnish 
from old pictures, and it is scarcely 
necessary to say that if this were 
attempt^ by means of chemical sol¬ 
vents of gum-resins, which form the 
basis of most varnishes, old or new, 
the operation would be very hazardous 
in skilful hands, while in those of an 
ignoramus the underlying picture 
would (as has frequently been the case) 
be sacrificed, by the solvent (turpen¬ 
tine, for exam^e), after attacking the 
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varoish, performing the function of 
diaaolviog the oil of the picture. This 
barbarous application of varnish sol* 
vents has acquired the appropriate 
name of **skinning,” a term \vhich 
implies the removal not only of the 
varnish, but the picture itself. Al¬ 
though it is possible by means of 
chemical solvents to remove coats of 
varnish from the surface of oil paint¬ 
ings, the plan adopted by Blaker is by 
far the most safe, and in practical 
hands the most secure. . It consists in 
rubbing the varnished surface gently 
with the finger, by which the resinous 
matter works up into a powdery con¬ 
dition, and this action is kept up with 
great care until the colours of the 
future, as will be readily understood, 
become exposed to view. 

R€$i(yring. —When it is borne in mind | 
that the varied tints and colours em- I 
ployed by the old mastens (and many | 
of which are of doubtful origin at the i 
present day) require to be faithfully j 
matched, it will be understood that 
only an artist of great skill and ex* 
perience, possesaing an extensive know¬ 
ledge of the productions of the old j 
painters, should be entrusted with the 
delicate operation of renovating, with¬ 
out spoiling, works of olden time. 
The process called “ stippling is 
adopt^ for matching the various 
colours and tints, very small brushes | 
being employed, and each brush being { 
reserved for its special use with great 
care, in order to avoid even the most 
trifling risk: of mismatching any re- . 
quired tint. When the stippling has ‘ 
^us been done by an artist possessing 
knowledge and experience, as well as ! 
natural ability (the two first-named j 
attributes be^ the most essential), 
the picture, when “restored,” and 
Bubs^uently varnished, presents the 
appearance of a perfect picture, the 
touches of the restorer being imper¬ 
ceptible. Before the picture is var¬ 
nished, stripe of white paper about 
H in. wide are neatly pasted round 
the of the frame, and overlapping 
iftia pioture about | in., so as to leave 
neat but scuuely perceptible margin. 


The varnishing of oil paintings is more 
! properly eflected by skill than by rule 
of thumb. The operation should be 
conducted in a warm room, perfectly 
free from dust. The picture should 
be laid flat on a level bench, and a 
small quantity of varnish poured on 
its centre ; a flat soft brush is then 
taken, and with this the varnish is 
brushed over the surface, care being 
taken to avoid “ brush-marks.” The 
picture is then allowed to remain in 
its horizontal position until the varnish 
is thoroughly dry. 

(4) The following are Pettenkofer’s 
theory and modes of operation ; Lino- 
leiuc (the linoxi<le of Mulder) is the 
principle of tlie greater portion of the 
oils used by artists, but, unfortunately, 
this principle cannot be prepared in a 
pure state, and painters are compelled 
to employ either linseed-oil, which 
contains 80 per cent, oT linoleine, or 
poppy oil, wliich only contains 75 per 
cent. Linoleine, which, when pure, 
is liquid, solidifies by oxidation, on 
contact with the air, without decrease 
in volume, but with an increase of 
10 per cent, in weight. It is because 
linoleine acquires an unvariable con¬ 
sistency in any temperature tliat 
colours, after a picture is dry, are not 
affected by moderate pressure, by 
fatty or ethereal oils, nor by varnishes. 
Funtings absorb moisture from the 
atmosphere, and afterwards allow it 
to evaporate. After a longer or 
shorter period when these successive 
absorptions and evaporations of mois¬ 
ture Iiave been pretty often repeated, 
the colour laid on by the artist gener¬ 
ally has lost its primitive aspect, and 
ceases to produce the same optical 
effect. 

As to the means employed previous 
to the discoveri^ of Fettenkofer for 
the regeneration of the physical con¬ 
dition of the colours, it must be re¬ 
membered tliat the artist hinnplf 
varnishes his dr^ picture to fill up the 
pores wliich duni^; the workooutained 
oil, but which after the picture is ^ 
contain only air and varnish. He 
employs resiuous oil, solutions of 



Cleansing : Paintings. 818 


resin iu cBsence of turpentine or in 
fatty and drying oils. Those last are 
very dangerous. After a certain time 
the varnish perishes, and no longer 
allows the light to pass through it ; 
new varnisli is applied and the opera¬ 
tion is repeated, unfortunately, until 
all brilliancy is destroyed. To repair 
the evil, there are no other means 
but the removal of the varnish, the 
nourishing of the colour witli a fresh 
coat of oil, and, after drying, to apply 
a new coat of varnish, to say nothing 
of brushwork. When the restoration 
is made ly moistening tlie varnish 
with water, the effect ^ter drying is 
a white spot wherever the water has 
been applied. 

Pettenkofer has shown that paint¬ 
ings are constantly liable to those 
successive condensations and evapor¬ 
ations mentioned alcove, 'which cause 
loss of cobeKTon of the varuish. He 
has, moreover, succeeded in re-estab- 
lisliing the molecular cohesion by 
means of tlie vapour of alcohol mixed 
with the air; at the end of 48 hours 
the resin takes up and condenses 80 
to 100 per cent, of its own weight of 
alcohol, which, however, it loses again 
after a short time. The resin, thus 
softened, becomes absorbed by the 
painting, and by the same act the 
cohesion of the resin and the colour 
is re-established. Softened resin has 
less effect on the colours of a painting 
than varnish applied with a brush, for 
the friction of the latter may cause 
displacement of the colouring bodies. 

Pettenkofer’s plan is simple ; in the 
first place he n^es a small experi¬ 
ment on the painting to be restored, 
by means of a small round box made 
of cardboard, the inside of which is 
dressed with glue, and the bottom 
lined witli flannel moistened with 
alcohol at 80*^; the picture is freed 
from dust, and the box turned down 
upon a part of it. The spot thus 
restored serves as a guide for the 
^neral restoration of the work, which 
is done by fixing the picture to the 
lid of a box, the bottoms and sides of 
which are lined with flannel moistened 


with pure alcohol, as almve described, 
and shutting very closely, so that a 
small quantity of alcohol serves for 
a series of pictures. 

A second method, indicated by 
Pettenkofer, consists in the use of the 
balsam of copaiba, which dries very 
slowly, and which resembles in con¬ 
stitution the varnishes composed of 
dammar or mastic dissolved in essence 
of turpentine. The copaiba should 
have the consistency of unboiled oil, 
but must not contain oil, resin, or 
essence of turpentine. The essential 
oil of the balsam of copaiba is less 
volatile in ordinary temperatures than 
the essence of turpentine. The 
balsam of copaiba fulfils well the 
optical conditions of the ordinary 
reriuouB vamUbes, and may be 
applied to certain parts only of a pic¬ 
ture without being perceptible; it 
fills up the pores which have been 
produced in the coloured parts, and 
sometimes tins object may even be 
eilected by applying the balsam to 
the back of the canvas. The applica¬ 
tion of copaiba and the vapours of 
alcohol has in many cases to be re¬ 
peated several times, and they may 
cause the appearance of cracks previ¬ 
ously invisible, in which case it is only 
necessary to rub them with a small 
quantity of the balsam, and expoee 
them to the vapour of alcohol. 

If there be an excess of resin, and 
above all, if the pictures become too 
yellow in tone, it is absolutely neces¬ 
sary, unfortunately, to remove that 
excess, but without injuring the primi¬ 
tive character of the colour, before 
commencing the restoration proper. 
The varnish, however, can never be 
entirely removed without some slight 
deterioration of colour, because the 
resin is not only superposed but incor¬ 
porated with the colour. 

To remove the excess of resin, either 
rub with the finmr dipped in powder 
of colophony, or dissolve it with essence 
of turpentine ; and, on the other hand, 
to fill the pores of the jneture with 
resin, first wash with watw, and then 
with essence of turpentine, and having 
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Dourished it, ae it were, with b&lsam 
of copaiba, the part is made to swell 
by the application of vapour of alcohol. 

If the picture contain both resinous 
and oil varnishes, the former alone 
takes up alcohol, becomes softened and 
retires into the colours, while the 
latter remains on the surface, and 
renders it dull and even rough. In 
this case only the balsam of copaiba 
is used, and smoothness of surface is 
obtained by pressure. 

A painting regenerated by means of 
balsam of copaiba resists for a long 
time the influence of the condensation 
and evaporation of humidity. 

(5) A correspondent of the Philadel¬ 
phia ‘ Evening Bulletin ’ has taken the 
psdns to find out how the galleries and 
the pictures in the Louvre are kept 
clean. On Mondays the palace is 
closed ; it is then that the weekly 
cleaning takes place. The first thing 
done is to cover the floor with damp 
sawdust to the depth of an inch or so. 
Oak sawdust is used for the boards, 
and elm sawdust for the marbles. This 
is allowed to remain some time, and is 
then removed, and with it goes every 
urticle of dust or dirt which may 
have adhered to the floor. Then the 
men buckle on to their feet large stiff 
brushes, and armed with a stout stick, 
to one end of which is fastened a great 
piece of prepared beeswax, they first 
rub. the floor with wax, then skate 
over it with their brushes, and finally 
give it the finishing polish with a great 
wocdlen cloth made expressly for this 
purpose. The same cloth is passed 
daily over the floor before the open¬ 
ing of the museum, wluch is all that is 
required until the following Monday. 
In this way no dust arises, and the 
pictures need rarely to be cleaned. 
When this becomes necessary, which 
happens about pnce in 4 or 5 years, 
the museum is closed for several days. 
No one is allowed to touch a picture 
unless the “ Conservateur du Mus^e " 

pfTefent. The pictures are taken 
jdflwn,' and it is the “ Conservateur ” 
^himself who places a thick sheet of 
(flean wadding over the paintings jxieas- 


, ing it down gently in such a way that 
every particle of dust adheres to the 
i wadding. After tliis is done, a tliin 
coat of oil or some mixture wliich re¬ 
places it is rubbed on, and the picture 
; is not again touched until the next 
; general bouse cleaning. (6) Dissolve 
I a small quantity of salt in stale urine ; 
I dip a woollen cloth in the mixture, and 
rub the paintings over with it till they 
are clean ; then wash them with a 
sponge and clean water ; dry them 
gradually, and rub them over witli a 
clean clotli. Should the dirt be not 
easily removed by the alwve prepara¬ 
tion, add a small (luautity of soft soap. 
Be very careful not to rub the paintings 
too hard. (7) Tiie blackened lights 
of old pictures may be instantly re¬ 
stored to their original hue by touch¬ 
ing them with deutoxide of liydrogen 
diluted with six or eight times its 
weight of water. The part must be 
afterwards washed with a clean sponge 
and water. 

Parchment. —Immerse the parch- 
i ment in a solution of acetic acid, and 
I gently rub the stained {wris while wet 
i on a flat board with lump pumice, then 
I bleach it with chloride of lime. Tliis 
I process was recommended in the 
i * Englisii Mechanic.’ It is not very sue- 
j oessful, but it makes it white enough 
I for bookbinding. It has, however, 

I the objectionable qualities of not 
making the parchment flexible, and 
‘ when dried it is as hard as a board, 
and it has no gloss like the virgin 
parchment. On no account must the 
parchment be washed in very hot 
water, or held before a fire, as it will 
shrivel up in a most provoking manner* 

Pearll. —Soak them in hot water 
in which hran has been boiled, with a 
little salts of tartar and alum, rubbing 
gently between the liands wheit the 
heat will admit of it: When the 
water is cold, renew the aj^liofl^on 
till any discoloration is removed, irinse 
in lukewarm water; lay them on 
white paper in a dark place to coed. 

Sheepskin Mats. —Wash while 
fresh in strong soapsuds, first pidung 
from the wool all the dirt tliat win 
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come out. A little paruffin, 1 table- I ally, but great care ia required. 


spoonful to 3 gal. water, will aid in I 
removing the impurities. Continue j 
to wash the skin in fresh suds till it is ' 
wliite and clean. Then dissolve ^ lb. 
each of salt and alum in 3 pints lK>il- 
ing water, put into it water enough to 
cover the skin, which should soak in 
the solution 12 hours, and then be 
hung on a line to drain. When nearly 
dry, nail it, wool side in, on a board, 
or the side of a bam, to dry. Rub 
into the skin 1 oz. each of pulverised 
alum and saltpetre, and if the skin is 
large double the quantity. Hub for 
an hour or two. Fold the skin sides 
together, and hang the skin away for 
3 days, rubbiug it every day or till 
perfectly dry. Then witli blunt knife 
clear the skin of impurities, rub it 
with pumice or n)tteustonc, trim it 
into shape, and you liave a door mat 
that will last a life-time. If it is to 
be dyed, have a sliallow vessel as large 
8S the skin in whicli to prepare the dye, 
so that the skin can be Wd wool-side 
down smootldy into the vessel that all 
parts may be equally immersed in the 
dye. This should not be more than 
an inch deep, otherwise the skin 
might be injured by the hot dve. 
After colouring, again stretch the skin 
to dry, and then comb with a wool or 
cotton-card. 

Silver. (And see Silver Plating, 
Silvering Solutions, etc.)— (1) Eai»t 
Indian jewellers never touch silver 
ware vrith any abrasive substance, but 
use, instead of polishing paste, etc., 
slices of lemons; the goods to be 
cleaned are well rubbed with those, 
and then left in a pan for a few hours, 
covered with slices. For delicate 
jewellery, a large lime is cut in half, 
the article inserted, the two halves ap¬ 
plied t(^ther and tied up for some 
Qours ; the article is then washed in 
several waters, placed in a pan of 
nearly boiling soapsuds, stirred about, 
rinsed, and dried on a metal plate, 
the smooth parts being gently rubbed 
with waahleather, if required. Cyan¬ 
ide of potassium solution (rather weak) 
disaolves off the dirty surface gradu- 


Qreen tamarind pods (oxalate of 
potash) are greater detergents for 
gold and silver than lemons, and are 
often employed for the purpose of re¬ 
moving stains, fire-marks, etc. (* Bos¬ 
ton J oumal of Chemistry.') (2) Eisner 
states that a polish equal to that ob¬ 
tained by the use of the finest plate 
powder, can be produced by simply 
cleaning the silver in water in which 
potatoes have been boiled. (3) Dead 
or engraved silver goods should never 
be cleaned with plate powder, but be 
washed out with a soft brush and some 
strong alkali, and well rinsed after- 
I wards. When the dead or frosted 
parts are quite dry, the polished parts 
* arc carefully cleaned with powder. 

I (4) The following directions are given 
by a silversmith in Christiania: 
Silver filigree work is best cleaned by 
the application of spirit of ammonia by 
means of a soft brush, and afterwards 
I thoroughly washing in soft-soap and 
warm water, and rinsing in clean 
warm water, and quick drying by linen 
rags, blotting-paper, or some similar 
clean absorbent. Should this method, 
after several repetitions, cease to have 
the reiiuired effect, the article will 
have to be sent to a silversmith to be 
heated and boiled in acid. The best 
mode of preservation is to wrap the 
article in tissue paper before placing it 
in the case. (6) The simplest uid 
cleanest substance for cleaning silver 
articles is, according to Professor 
Davenport, hyposulphite of soda. It 
acts quickly, and is inexpensive. A 
rag or a brush, moistened with a 
saturated solution of the salt, cleanses 
even strongly oxidised silver surfaces in 
a few seconds, without the application 
any polishing powder. (6) Mix 8 os. 
prepared chalk, 2 oz. turpentine, 1 os. 
alcohol, 4 dr. spirits of camphor, and 
2 dr. liquor of ammonia. Apply tibia 
mixture to the -article with a apooge, 
and allow to dry before polishing. (7) 
Dissolve 12 oz. cyanide of potasaium 
in 1 qt. of water ; dip the silver in 
this solution, and brush it with a stiff 
t brush unril dean, then wash and dry. 
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(8) Tarnished silver lace. Sponge 
over with a weak solution of potassium 
cyanide. (9) Dab over with a cream 
of heavy magnesia and water, allowing 
this to dry, and then bruslung it off 
with a soft-haired brush. (10) Take 
an ounce each of cream of tartar, 
muriate of soda, and alum, and boil 
in a gallon or more of water. After 
the plate is taken out and rubbed dry, 
it puts on a beautiful silvery whiteness. 
Powdered magnesia may be used dry 
for articles slightly tarnished, but if 
very dirty it must be used &8t wet 
and then dry. (11) Ordinary petro¬ 
leum or paraffin will remove the hard 
blackened surface of old dirty silver 
goods, and is useful in dealing with 
goods of intricate design wliich cannot 
be rubbed. After soaking the silver 
in petroleum about an hour, the black¬ 
en^ surface will come off at the least 
touch. A soft brush can be used, 
after which use plenty of dry whiting to 
absorb any remaining oil and to re¬ 
move the odour. (12) Sili/ered dial," 
pUUeB. Silvered dial-plates of clocks 
frequently lose their lustre by the 
effect of air and smoke or sulphurous 
emanations. To cleanse them make 
pulverised purified tartar into a paste 
with water. Ts^e some of the paste 
on a brush of bristles, and rub the dial- 
plate, turning it constantly until the 
silvering has acquired its original white- 
nesa and lustre. Then wash the dial- 
plate with clean water, and dry by 
gently patting with a cloth. Finally 
expose to a moderate heat. (13) 
Pickle for frosting and whitening 
silver goods. Sulphuric a:'d, 1 dr.; 
water, 4 ok. ; beat the pickle, 'vnd im¬ 
merse the silver in untU frosted as de¬ 
sired ; then wash off clean, and dry 
with a soft linen cloth, or in fine 
dean sawdust. For whitemng only, 
a smaller proportion of add may be 
used. 

Sponge.— (1) To clean any sj^nge 
Ibat has got into a greasy gelatinous 
60ndition, a solution of permanganate 
cl potash in water is prepared of such 
a strength that it appears of a wine 
odlour, and into this the unserviceable 


sponge is immersed, and allowed to re¬ 
main for some time. When taken out 
and squeezed, it is next put into a 
diluted muriatic acid of ordinary com¬ 
mercial quality, being immersed and 
kept saturated therein for some time 
as before. The most appropriate 
strength of tliis acid solution is about 
10 parts water to 1 of acid. The 
sponge is taken out after suffident 
treatment, squeezed well to free it 
from the add, and then washed well 
in good spring water. When taken 
out, it will be found to be quite clean, 
to have again assumed its light colour, 
and to be free from all foreign matter. 
Sponges treated in this way become 
like new sponges, and can be used 
without any fear of their contaminat¬ 
ing, even if employed for the filtration 
of neutral liquids. The main thing to 
be attended to in this plan of purify¬ 
ing sponge is to see that it is thorouglily 
saturated both by the permanganate 
and the acid solutions, which should 
be allowed ample time to soak through 
the mass ; care must also be observ'ed 
to wash the sponges thoroughly with 
plenty of water at the end of the 
operation. (Dr. J. Stinde.) (2) When 
sponges TOt greasy, let them dry, and 
then woi^ them with a small quantity 
of turpentine, and after a few minutes 
wash them with warm soap-and-water 
with a little bit of soda. This will get 
them quite clean with very little 
trouble. (E. T. Scott.) (3) Put a 
handful of salt on the sponge, and 
rinse the salt well through the sponge. 
Let the sponge dry in a thorot^^h 
draught of air. The latter precaution 
alone will keep sponges free i^m slimi- 
nesB, unless they become saturated 
with soap. (4) I tried the effect of 
sulphuric acid as follows: In a large 
basin mixed about a pint of water 
two table-spoonfuls of sulphturic acid 
(common oil of vitriol), then steq^ 
the sponge about 2 hours, wrung it out 
Severn times in the acid, and finallj 
well washed out the acid in olsan 
water; it was then just like new, 
having regained its former sisse, colour, 
and elasticity, with not the slighteet 
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trace of its former sliminess. It was 
a lar^ bath-sponge, and in an 
extremely bad condition. (J. W. 
Jackson.) (5) Dissolve some citric 
acid in water in a hand-liasin, and | 
wash tlie sponge in it as in (4). | 

Stains, removing {and see 
Cloth, and Tkxtile FABKTcs).~The 
following general remarks on the re¬ 
moval of stains appeared anonymously j 
in the ‘English Mechanic.’ To pro¬ 
ceed with any degree of certainty in 
endeavours to remove stains, tliey 
must be divided into three classes, I 
as each variety will require a peculiar 
treatment. The first class compre¬ 
hends those stains whicli do not in any ' 
way atTect the nature of the material | 
or colour, but simply alter its appear¬ 
ance, and which can l)e removed by 
the application of one agent alone. 
These may be designated Simple 
Stains. The second divison includes 
such as are produced by two or more | 
substances conjointly, and which con¬ 
sequently require the employment of 
several cleaning agents. These are 
known ai Mixed Stains. In the third 
category may be placed such stains 
as are produced by bodies which alter 
or destroy the colour. 

In the first class are boater, oily 
matierSy vegetahie juices, hlood, and iron 
or ink stains. If water be allowed to 
fall on some kinds of silks, satins, or 
woollen fabrics, it dissolves away part 
of the dressing, and the consequence 
is that a dull spot appears on the 
glossy ground. To remove a stain of 
this nature, it is necessary to steam 
the spotted material until it is all 
equally moistened. It may then be 
hot-pressed, or, if small, ironed with 
a hot, but perfectly clean iron. 

Qrease spots may generally be re¬ 
moved from the most delicate mate¬ 
rial by the employment of benzine or 
oil of turpentine, care being taken that 
sufflaent be employed to remove all 
line of demarcation. Ox-gall is par> 
ticttlarly useful in extracting grease 
stains from woollen goods. If the 
stain be very thickly crusted and old, 
it xxiay be sometimes advantageous to 


soften the grease (previous to the 
application of benzine) by means of a 
warm iron laid on a piece of thick 
blotting-paper which has been placed 
over the spot. 

Tar and pitch produce stains easily 
removed by successive applications of 
spirits of turpentine, coal-tar naphtha, 
and benzine. If they are very old and 
hard, it is as well to soften them by 
lightly rubbing with a pledget of wool 
dipped in good olive-oil. The softened 
mass will then easily yield to the action 
of the other solvents. 

Jiesins, mrniskes, and sealing'Wax 
may be removed by warming and apply¬ 
ing strong methylated spirits. Car« 
must always be taken that, in rubbing 
the material to remove the stains, the 
friction should always be applied the 
way of the stuiT, and not indifferently 
backwards and forwards. 

Most/ruitoyield^utces which, owing 
to the acid they contain, permanently 
injure the tone of the dye ; but the 
greater part may be removed without 
leaving a stain, if the spot be rinsed 
in cold water in which a few drops of 
liquor ammonia have been placed before 
the spot has dried. Wine also leaves 
an ugly stain on white materials; 
from tJieae it may be removed by 
rinsing with cold water, applying 
locally a weak solution of chloride of 
lime, and again rinsing in an abundance 
of water. The dreesing must again 
be imparted by steaming, starchLig, 
and hot-pressing. 

Fresh ink and the soluble salts of 
tron—such as are used by photo¬ 
graphers in their developing solutions, 
etc.—produce stains, wMcl^ if allowed 
to dry, and especially if afterwards 
the material has been washed, axe 
difficult to extract without injury to 
tke ground. When fresh, such stains 
yield rapidly to a treatment with 
moistened cream of tartar, aided by a 
I little friction, if the material oroolour 
is delicate. If the ground be white, 
oxalio add, employ^ in the form of 
concentrate aqueous solution, will 
efiectually remove fresh iron stains. 
Acide produce rod stuns, on Macks, 
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blues, and violets, made from the 
v^etable colours (except indigo). If 
the acid has not been strong enough 
to destroy tlie material, and the stains 
are fresh, the colour may generally be 
restored by repeated soakings in dUute 
liquor ammonia, applied as locally as 
poaaible. Photographers frequently 
stain their clothes and clotlu with 
nitrate of silver. The immediate and 
repeated application of a very weak 
solution of cyanide of potassium 
(accompanied by thorough rinsings in 
clean water) will generally remove 
these without injury to the colours. 

Mixed stains are generally produced 
by spilling sauces, gravy, or, by inad¬ 
vertently rubbing against wet paint, 
cart-grease, etc. Sauce usually con¬ 
tains oily or greasy matter, blo^ and 
vin^ar, or some fruit-juice; hence 
the first step consists in removing the 
grease by means of ox-gall or benzine, 
then the acid of the vinegar or juice is 
neutralised by means of weakammorna, 
when a final rinse in cold water will 
extract the blood, etc. 

Most fruU'juioeBy innei, jam, etc., 
leave stains that require a pre¬ 
liminary washing with water, to re¬ 
move sugary matter, treatment with 
very dilute ammonia to neutralise the 
add, and exposure while damp to the 
fumes of burning sulphur. But the 
action of tins agent must be localised 
as much as possible to the spot where 
the stain occurs, and it must be used 
with, the greatest circumspection, for 
it bleaches nearly aU vegetable colours, 
though many of them r^ain their 
force on exposure to air. 

Paini stains may be treated with 
oil of turpentine to remove the oil, 
with oxygenated water to oxidise the 
lead, and finally, with dilute acetic 
acidL If the paint contains oxide of 
iron, oxalic add will have to be used, 
while the copper colours must be 
treated with liquor ammonia. 

Old ivk stains require treating first 
with protoohloride of tin, to deoxidise 
the iron, and then with dilute oxalic 
' .If the material be white, it 
may'b^ touobed with a dilute solution 


of chloride of lime on the part stained, 
and then thoroughly washed. 

lAthricanti generally contain, besides 
grease, oxide of iron worn off the 
machinery, etc., hence the grease 
must first be extracted by means of 
I benzine, ox-gall, ammonia, etc., and 
\ then the spot treated with oxalic add 
or chloride of lime water, or even 
lemon-juice, if the material is very 
delicate. Kinsing must always follow 
. the appUcation of these agenU. 

! Mercurial, ointment produces very 
persistent stains. These may be ex¬ 
tracted by wasliing the spot with a 
hut solution of si^a (1 soda to 50 
water), aud when the grease is re¬ 
moved, by rubbing over with a rather 
strong solution (clear) of chloride of 
lime. Benzine must be substituted 
for the soda solution if the article is 
coloured or delicate, 
j Care must be taken in all these 
cases to operate on both sides of the 
stuff, or the removal will only be 
superficial, aud the spot will reappear 
in time. It wiU be seldom found, in 
the case of mixed stains, that the 
original tone of the colour is not more 
or less altered or injured. Conse¬ 
quently, attempts must be made to 
re-establish the oolours. If the 
colours be aniline, the appUcation of 
Judson's dyes, in a dilute form, will 
generally be efficacious, except on 
cottons, which will require a previous 
, mordanting on the spot. This may 
I be effected by means of a strong de¬ 
coction (clear) of myrobeiams. 

; If the colours have been changed 
I by v^etable acids, or dilute mineral 
acids, the colour may generally be 
restored by means of dilute ammonia. 
If that does not suffice, the spot must 
be mordanted with a Imish, and the 
dye painted in. While drying, the 
spot must be continuously rubbed 
with a pledget of wool dipped in ether, 
80 as to spread the matter equally, 
and leave no sharp Une of demsrea^n. 
A weak solution of sulphate of indigo 
will be found useful for restoring 
blues; the strength must natiiraUy 
be proportioned to the depth of ton^ 
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required. Most scArlets, crimson, etc., | 
can be restored by the application of 1 
a solution of bichloride of du, followed, | 
if necessary, by a local application of 
tincture of cochineal. If crimson be i 
required, a small portion of alum must ! 
be added ; if scarlet, cream of tartar j 
along with the cochineal. I 

The stuns pnnluced by fresh wnnc, ■ 
and by perspiration, reciuire to be 
treated first with weak ammonia, and 
then with the bichloride of tin solu¬ 
tion (long known as eau 6c!irlatc), ’ 
which wiU, if the colour be not alto¬ 
gether destroyed, restore it. Painting 
in, after the applicjition of the appro¬ 
priate mordant, is the only remedy, 
if the colour has suffered permanently. 

Aniline —(1) Goods stain^ 

with aniline colours may be rendered 
clean by the use of zinc grey: the 
metallic zinc contained in this {K)wder 
reduces the colours, forming soluble 
colourless products. Triturate 100 gr. 
zdne grey with 60 gr. mucilage, 20° B., 
until the nnxture is homogeneous ; , 
incorporate with this 20 gr. of a solu¬ 
tion of hyposulphite of soda, 20° B., j 
apply th^ mixture directly to the i 
goods ; let it dry and vaporise. After 
this operation it is best to wash tlie 
goods with water slightly acidulated 
with hydrochloric acid. (2) White 
cottons and linens, tartaric acid in 
solution ; the older the stain the more 
concentrated the solution should be. 
Coloured cottons and woollens and 
sUks, a weak solution of tartaric acid, 
if the colour allows of its use. (3) 
Stains of red aniline may be removed 
by moistening the s{wt with strong 
alcohol acidulated with nitric acid. 
Unless the stain is produced by eosine 
it disappears without difficulty. Paper 
is hardly affected by the process ; still 
it is always advisable to make a blank 
experiment first. 

Fruit and Wine. —(1) White cotton 
or linen, fumes of burning sulphur, 
warmchlorine water. Coloured cottons 
or woollens, wash with tepid soapsuds 
or ammonia. Silks the same, with 
very gentle rubbing. (2) First rub 
the spot on each side with hard soap. 


and then lay on a thick mixture of 
starch and cold water. Rub this mix¬ 
ture of starch well into the spot, and 
afterwards expose it to the sun and 
air. If the stain has not disappeared 
at the end of 3 or 4 days, repeat the 
process. (3) Stains of wine may be 
quickly and easily removed from linen, 
hy dipping the parts which are stained 
into lx)iling nuik. The milk to be 
kept boiling until the stain disappears. 

Oreasr Oil. —(1) For white linen 

; or cott<m goods, use soap or weak lye. 

I For coloured calicoes, warm soapsuds. 

For woollens, soapsuds or ammonia. 

' For silks, benzine, ether, ammonia, 
j magnesia, chalk, yolk of egg, with 
! water. (2) Dissolve 1 oz. peorlash in 
I 1 pint water, and to this solution 
I add a lemon cut into thin slices Mix 
, well, and keep the mixture in a warm 
state for 2 ilays, then strain and bottle 
I the clear liquid for use. A small 
i quantity of this mixture poured on 
i stains, occasioned by either grease, oil, 
or pitch, will speedily remove them. 
Afterwaids wash in clear water. (3) 
Carbonate of magnesia—magnesia that 
has been previously calcined is best— 
is dried in an oven and mixed with 
sufficient benzine to form a soft friable 
mass. In this state it is put into a 
wide-mouthed glass bottle, well-stop¬ 
pered and kept for use. It is spre^ 
pretty thickly over the stains, and 
rubbed well to and fro with the tip 
of the finger. The small rolls of 
earthy matter so formed are brushed 
off, and more magnesia is laid on amd 
left until the benzine baa evaporated 
entirely. Materials that will bear 
washing are then cleaned with water; 
on silks, alcohol or benzine should be 
used instead. The pit^ss may be 
applied to textile fabrics of eveiy 
description, except those containing 
very much wool, to which the mag¬ 
nesia adheres very tenaciously. It 
may also be used for stains, old or 
new, on all sorts of fancy woods, 
ivoiy, parchment, etc., without risk 
of injury. Ordin^ writing ink is 
not affected by it, but letterpress 
quickly dissolves, owing to the absorp- 
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tion of the fatty matter in the ink. 
(4) A method of cleansing greasy 
woollen or cotton rags and waste. 
The rags are thrown into a closed 
revolving drum, with a quantity of 
perfectly dry and finely-powdered 
plaster-of-Paris; when the plaster has 
absorbed all the grease, the whole is 
transferred to another revolving drum, 
pierced with holes, by which means 
the greater portion of the greasy 
plaster is got rid of. The operation ' 
is finished by beating the rags on a 
kind of wo^en sieve. (5) In the 
removal of grease from clothing, with 
beneol or tu^ntine, people generally 
make the mistake of wetting the cloth 
with the turpentine and then rubbing 
it with a sponge or piece of cloth. In 
this Way the fat is dissolved, but is 
spread over a greater space and is not i 
removed ; the benzol or turpentine ! 
evaporates, and the fat covers a greater I 
BurfiuM than before. The way is to i 
place soft blotting-paper beneath and | 
on top, of the grease spot, which is to | 
be first thoroughly saturated with the i 
benzol, and then well pressed. The | 
fat is then dissolved and absorbed by 
the paper, and entirely removed from 
the clothing. (6) Caatdle soap in 
shavings, 4 oz. ; carbonate of soda, 

2 oz.; borax, 1 oz.; aqua ammonia, 

7 OB. ; alcohol, 3 oz. ; sulphuric ether, 

2 QB. Soft water enough to make 
1 gal. Boil the soap in the water 
un& it is dissolved, and then add the 
other ingredients. Although it is not 
apparent what good 2 oz. of ether can 
do in a gallon of liquid, the mixture is 
said to be very efficient. (7) Make a 
weak solution of ammonia by mixing 
the ordinaiy ‘Miquor ammonise” of 
the druggist with its own volume of 
oold water, and rub it well into the 
grea^ parts, rinsing the cloth in cold 
water from time to time until the 
zreaae is removed. The ammonia 
lonnsa soap with the fatty adds of 
the grease, which is soluble in water. 

(8) On ‘pa/pw .—Press powdered 
foUers' esorth lijghtly upon the greasy 
spot, and allow it to soak out the 
(9) , Hannett says the spots | 


may be removed by washing the part 
j with ether, chloroform, or benzine, 
and placing between white blotting- 
: paper, then passing a hot iron over, 
i (10) A more expeditions, and thought 
by some, the best way, is to scrape 
fine pip^ay, magnesia, or French 
chalk on l)oth sides of the stain, and 
apply a hot iron above, taking great 
care that it is not too hot. (11) After 
gently warming the paper, take out 
all the grease you can with blotting- 
paper, and a hot iron, then dip a 
brush into essential oil of turpentine, 
heated almost to ebullition, and draw 
it ^ntly over both sides of tlie paper, 
wMch must be kept warm. Repeat 
the operation until all is removed, or 
as often as the thickness of the paper 
may render necessary. When all the 
grease is removed, to restore the paper 
to its former whiteness, dip another 
brush in ether, chloroform, or benzine, 
and apply over the stain, especidly 
the edges of it. This will not affect 
pinters* or common writing ink. (12) 
Lay on a coat of indiarubber solution 
over the spot, and leave it to dry. 
Afterwards remove with a piece of 
ordinary indiarubber. Any operation 
with ether, chloroform, or benzine, 
should never be conducted by candle¬ 
light, as their vapour is apt to kiudle 
even at several feet from the liquid. 
No. (10) will remove grease from 
coloured calf, even if the spot be on 
the under side of the leather, it may 
thus be clearly drawn right through. 
(13) Apply a solution of pearlash (in 
the proportion of 1 oz. pearlash to 
1 pint water) to oil-stained drawing- 
paper. 

(14) Chlieo ,—Immerse the stained 
calico in strong soda and water, and 
then well wash in clean water. The 
soda would saponify the oil, and so 
render it soluble in water. If you 
want to carry on the cleaning p ro oe ss 
on^ a lai^ scale, the best way is to 
the goods in lime water or a selu*' 
tion of any alkali, and then wash 
them. (16) To rat grease out of 
woollen goods, the best way to proceed 
is to immerse them in a oedd bath, 
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ooDsisting of stale urine and water, 
for about 20 minutes. During this 
time the carbonate of ammonia 
evolved in the decomposition of the 
urea combines with tlie grease, form¬ 
ing a substance which is readily re¬ 
moved by washing. (16) Work your. 
linen in a lye of so^ ; say 1 gill 
commercial caiistic soda to every 
2 gal. water; boil, and steep in this 
1 hour ; wash and steep 2 hours in a 
solution of bleaching lic|uor; 1 gill 
bleaching liquor, at 28° Tw., to every 
gallon of water ; wash from this, and 
steep 1 hour in a weak sour, say 1 gill 
spirits of salts to 1 gal. liquor; now 
wash repeatedly in water, when the 
stains will disappear, ami the linen 
liecume clean and white. 

(17) Fdi Hai ».—Wash in a hot solu¬ 
tion of soda or sesquicarbonate of am¬ 
monia. 

(18) Floors .—Take } lb. fullers' 
eailh and } lb. pecu’l^h, and boil 
together in 1 ql. u'ater, and, wliile 
hot, spread it on the greased surface, 
allowing it to remain 14 or 15 hours ; 
after which it may be scoured off* with 
sand and water. (19) Procure some 
good light beutmline, scrub the stained 
portion with a hard brush dipped in 
this, then wipe with a dry flannel. 
Make a strong solution of common 
washing soda in hot water, place a 
little unslaked hme, broken into 
coarse powder, over the stains, and 
pour on suffleiont solution of soda to 
wet the lime thoroughly. Leave this 
mixture on for a short time, then 
scrub hard with plenty of clean hot 
water, and wipe dry with clean 
flannel. 

(20) Carpet, —Upon the grease stain 
lay a little damp fullers’ earth, and, 
after standing for some time, rub it 
gently into the carpet, and then wash 
ijff hj using a little carbonate of am¬ 
monia, and the colour will be restored. 

Ink and Ironvwxdd, —(1) Equal 
pa^ of cream of tartar and citric 
acid, powdered fine, and mixed to¬ 
gether. This forms the salts of lemon 
as Bold ly druggists. Directioiis for 
using; Procure a hot dinner-plate, 




lay the part stained in the plate, and 
moisten with hot water; next rub in 
the above powder with the bowl of a 
spoon until stains disappear; then 
rinse in clean water and dry. (2) 
Place the stained part flat in a plate 
or dish, and sprinkle crystals of oxalic 
acid upon it, adding a little water; 
the stains will soon disappear, when 
the linen should be well wrung out in 
two or three cliauges of clean water. 
(3) Dip the part in boiling water, and 
rub it with crystds of oxalic acid ; 
then soak in a weak solution of 
chloride of lime—say 1 oz. to the 
quart of water. Under any circum¬ 
stances, as soon as the stain is removed, 
the linen should be thoroi^hly rinsed 
in several waters. (4) The ‘ Journal 
de Pharmacie d’Auvers ’ recommends 
pyropliosphate of soda for tlie removal 
of ink Htaiiis. Tfiis salt does not 
injure vegetable fib’e, and yields 
colourless compounds with the ferric 
oxide of the ink. It is best to first 
apply tallow to the ink spot, then 
wash in a solution of pyro^osphate 
until loth tallow and ink have dis¬ 
appeared. (6) Thick blotting-paper 
is soaked in a concentrated aolution of 
oxalic acid and dried. Laid immedi¬ 
ately on a blot, it takes it out without 
leaving a trace behind. (6) Muriate 
of tin, 2 parts ; water, 4 parts. To 
be applied with a soH brush, after 
which the paper must be passed 
through cold water. (7) Hydrochloric 
acid and hot water, in the proportion 
of 8 of hot water to 1 of acid; if not 
strong enough, add more acid ; when 
clear of stain, wash well and boil, to 
remove all traces of acid. (8) A weak 
solution of chloride of zinc. 

(9) On Furniture .—Put a few drops 
of spirits of nitre (nitric add) in a tea- 
spoonful of water, touch the spot with 
a feather dipped in the mixture, and, 
on the ink disappearing, rub imme¬ 
diately with a rag wetted in cold 
water, or it will leave a white mark. 
It should then be pdished with fur¬ 
niture paste. (10) Undiluted spirits 
of salts (hydrudblorio add) may be 
used in the same manner, with care. 

Y 
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Printeri Ink .—Put the stained i 
parta of the fabric into a quantity of | 
benzine, then use a line, rather stilF j 
brush, with fresh benzine. Dry and 
rub bright with warm water and curd 
soap. The benzine will not injure the 
falmc or dye. 

(12) Markiwj Ink, —Dissolve 1 dz. 
cyanide of pot^ium in 4 oz. water; 
thU mixture is very poisonous, and j 
should, therefore, be used with great j 
caution. Moisten the stained part of | 
the garment with this solution by | 
dipping it into it, or by ineims of a ! 
small brush; and in a few hours the 
stain will be obliterated. (13) To a | 
solution of strong cyanide of potassium j 
add a few grains of iodine. Repeated 
applications will remove any stain ' 
caused by nitrate of silver. (14) i 
Grimmproposes the following method : , 
Chloride of copper is first applied to | 
the tissue; it is next wash^ with ! 
hyposulphite of soda solution, and! 
afterwards with water. It is said that | 
this may be employed on coloured , 
woven cotton tissues. For white 1 
cottons and linens, dilute solutions of 
permanganate of potash and hydro* 
chloric acid, followed by the hypo¬ 
sulphite of soda and clear water, are 
preferable. For cleaning the hands, 
iodine dissolved either with iodide of 
potassium, or in alcohol, is used, 
followed aqua ammonia. 

(15) Indian Ink. —To remove a blot, ■ 
dip a camebhair brush in water, aud | 
ruD over the blot, letting the water 
remain on a few seconds ; then make i 
as dry as you can with blotting-paper, 
then rub carefully with indiarubber. 
Repeat the operation if not all removed. 
For lines, circles, etc., dip the ink-leg 
of your instruments in water, open 
the |>Bn rather wider than the l^e, 
and trace over, using blotting-paper 
and indiarubber, as for a blot. Applic¬ 
able to drawing-paper, tracing-pai^r, 
and tncing-lmm. If the sui^bce is a 
little rough after, polish with your 
naiL 

Iodine, —Stains of iodine are re¬ 
move by rectified spirit. , 

lAmty Lift, Alhxlien, —White cottons 


of Ink and ilildew. 


and linens, wash with cold water. 
Colourefl goods and silks, a weak solu¬ 
tion of citric acid applied with the tip 
of the finger to the spot previously 
moistened with water. 

Mildew, —(1) Well mix together a 
spoonful of table salt, 2 of soft soap, 
2 of powdered starch, and the juice of 
a lemon. Lay this mixture on both 
sides of the stain with a painter’s 
brush, and then lay the article on the 
grass, day and night, until the stain 
disappears. (2) Get a piece of flannel, 
dip it into whisky, and well rub the 
plwe marked ; then iron on the wrong 
side, taking care to put a piece of 
damp cotton cloth between the iron 
and silk, and irt>u on the cotton cloth, 
which will prevent the silk assuming 
a shiny, glazed apf)earauce. (3) Wash 
clean, aud take every particle of soap 
off, then put the linen into a galvanised 
bath or tub full of clean cold water, 
procure a little chloride of lime, and 
tie it up in a muslin bag or piece of 
muslin, dissolve the lime m lukewarm 
water by squeezing the bag, then pour 
the water among the clothes. Stir 
and leave them for 24 hours, but do 
not put too much lime, or you will 
rot the clothes; then well rinse in 
clean cold water. 

Milk and Coffee .—These stains are 
very difficult to remove, especially 
from light-coloured and finely-finished 
goods. From woollen and mixed 
fabrics, they are taken out by moisten¬ 
ing them with a mixture of 1 part 
glycerine, 9 water, and } part aqua 
ammonia. This mixture is applied 
to the goods by means of a brush, and 
allowed to remain for 12 hours (oocaa- 
ionally renewing the moistening). 
After this time, the stained pieces an 
pressed between cloth and then rubbed 
with a clean rag. Drying, and, if 
possible, a little steaming,, are generally 
sufficient to thoroughly remove the 
stams. StainBOD siu garments which 
are dyed with delicate colo|lhi, or 
finely finished, are more difficult to 
remove. In this case 5 parta glycerine 
are mixed with 5 parts water, and 
part of ammonia added. Before using 
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this mixture, it should be tried on 
some part of the garments where it 
cannot be noticed, in order to see if 
the mixture will change colour. If 
such is the case no ammonia should be 
added. If, on the contrary, no change 
takes place, or if, after drying, the 
original colour is restored, the above 
mixture is applied with a soft brush, 
allowing it to remain on the stains for 
6 or 8 hours, and is then rubbed with 
a clean cloth. The remaining dry 
substance is then carefully taken otf 
by means of a knife. The injured 
places are now brushed over with clean 
water, pressed between cloths, and 
dried. If the stain is not then re* 
moved, a rubbing with dried bread 
will easily take it off. To restore the 
finish, a thin solution of gum arable, 
or in many cases beer is preferred, is 
brushed on, then dried and carefully 
ironed. By careful manipulation these 
stains will be successfully removed. 

Painty Varnuh and, Rcnn. —(1) For 
white or coloured cotton and woollen 
goods, oil of turpentine or benzine, fol¬ 
lowed by soapsuds. For silk, benzine, 
ether, soap; liard rubbing is to be 
avoided. For all kirKis of fabrics 
chloroform is best, but must be care¬ 
fully used. (2) Stains of paint or 
varnish, after ^ing softened with olive- 
oil or fresh butter, may generally be 
removed by the same means as ordin¬ 
ary gre^ spots. (3) Saturate the 
spots with a solution of equal parts 
turpentine and spirits of ammonia; 
wa^ out with strong soapsuds. 

SUwriny Sperm Candles ,—For all 
kinds use 96 per cent, alcohol. 

Tanniny Walnvi, White cot¬ 

tons and linens, Javelle water (liquor 
BodsB chlorinatsB), warm chlorine water, 
concentrated solution of tartaric acid. 
Coloured goods or silks, chlorine water, 
diluted according to the tissue and 
colour, each application to be followed 
by washing with water. 

Tor, 6‘reaa(j.—-White cottons 

and linens, soap, oil of turpentine, and 
water, each applied in turns. Coloured 
cottons and woollens, first, smear with 
lard, rub with soap and water, and let 


it stand for a short time ; then wash 
with oil of turpentine and water, 
alternately. Silk the same, using 
benzine instead of turpentine, and 
dropping the water from a certain 
height on the under side of satin. 
Avoid rubbing. 

Stills.—Carles recommends the use 
of carbonate of ammonia as an effective 
means of cleansing the worms of stills. 
The carbonate of ammonia is mixed 
with water in the still, and, being 
slowly carried over in the gaseous 
condition with the vapour of water 
during distillation, it penetrates to 
every part of the apparatus attacking 
resins, fatty bodies, sulphuretted pro¬ 
ducts, etc., and after about an hour 
only a perfectly inodorous limpid water 
flows from the worm. 

Stones.—To remove grease from 
stone steps or passages, pour strong 
soda and water boiling hot over the 
spot, lay on it a little fullers’ earth 
made into a thin paste with boiling 
water, let it remain all night, and if 
the grease be not removed, repeat the 
process. Grease may sometimes be 
token out by rubbing the spot with 
a hard stone—not hearthstone—using 
sand and very hot water, with soap 
and soda. 

Stuffed Animale {and see FuBs). 
(1) Give the animal a good brushing 
with a stiff clothes-brush. After this 
warm a quantity of new bran in a pan, 
taking care it does not bum, to pre¬ 
vent which, quickly stir it. When 
warm, mb it well into the fur with 
your hand. Repeat this a few times, 
then rid the fur of the bran, and mve 
it another sharp brushing until free 
from dust. (2) Sponge with white 
soap and warm water, mbbing well 
into and about the roots of the hair, 
but avoid using an excess of water to 
soak into the stuffing, or the specimen 
will, in all probability, never tho¬ 
roughly dry, and moths and rot will 
be the result. Dry in a current of 
air as free from dust as possible; 
brush tlie fur occasionally as it dries 
(a coarse comb at first will, perhaps, 
separate the hairs better). Before 
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putting it into ita case, wash freely the best methods, since the end is 
with benzoline, rubbing with the fur; accomplished without slirinkage or in- 
you may never dread moths, and your jurious effect upon the colour or finish, 
Bpedmen will always be clean, if your so that the garments need not be taken 
case is properly niade and closed up apart, nor lace or velvet trimmings be 
air-tight means of paper pasted t^en off, while with men’s clothing 
over every joint and crack. it is not noticeable that they have been 

Tar-Spots, to remove. —Butter washed. The articles, freed from dust 
will remove tar-spots. Soap and and dirt by beating them while dry, 
water will afterwards take out the are thoroughly moistened with ben- 
grease-stain. zine in a tinned-copper or stoneware 

Teapot.— (1) Fill with boiling vessel, and well squeezed in it with 
water and add some strong washing the hands ; silk pieces, ribbons, aqd 
soda; let it remain for a day or two. heavier portions that may require it 
(2) Weak solution of spirits of salt being brushed well on a zinc-covered 
(hydrochloric acid). table supplied with a tube beneath for 

Textile Fabrics. —Cleaning and re-collecting the benzine. The deepest 
Boouring are, with dyers, divided into stains are marked and treated more 
English” and “French." The thoroughly. The articles are similarly 
reason of these two names does not treated in a second bath of l«nzine, 
appear, as one method is as much and then carefully dried in a ceutri- 
practised by each of the two nations fugal machine for 10 to Ifi minutes, 
as the other. That known as the the benzine being re-bollected in a 
English method consists in scouring vessel beneath. On removal from it 
and washing the article to be cleaned, they are smoothed out and hung in a 
with a strong solution of soap, or soap warm drying-room, with access of air. 
and peerlasn, and afterward well It will require 10 to 12 hours after 
rinsing it in pure water. This is the they are dry to remove the odour 
only thorough method of cleaning, completely. Since benzine acts prin- 
and should always be adopted when cdpally upon fatty matter, stains of 
the fabric is much soiled and dirty, street mud, meal, -etc., may remain, 
j^or cleaning carpets and hearth-r^, and must be removed by gently rub- 
English method is divided into bing with a soft sponge dipped in cold 
thoTot^ cleaning and dry cleaning, water to which a little alcohol has 
The difference between theae two con- been added, and then drying with a 
•ista more in the manner of carrying soft silk cloth. Sugar, champagne, 
out>the several operations than in the and egg stains are aim removed with 
prooeases themselves. In dry clean- cold water, and the colour is broxight 
ing, when once the operation has been up again with a little acetic acid and 
commenced it must be continued alcohol in water, the spots being well 
until the fabric—carpet or rug—^is as rubbed out. Blood spots are treated 
dry as it can be got by rubb^ with | siznilarly. In all these cases the 
dry cloths; and care must also be formation of marginal stains around 
taken that the liquor does not soak the spots must be prevented by 
through and wet the back. In thoroi^h use of the soft sponge ana 

thorough cleaning, the carpet is soft silk cloth. An article that stall 

saturated with the soap liquor. French retsins decided stains is trudhed with 
cleaning is done with camphine, and a cold decoction of soap-bark, to which 
is eepMually ^jplicable for silks or some alcohol has been added, is 
satans which are not mudi soiled; as, then rapidly passed through water, 

if used with care and despatch, it will and then through water eli^tly 

ttoi injure the most delicate colours. acidulated with acetic acid, aotd uied 
with Bewnne .—Scouring rajadly. Kid gloves are well rubbfd 
with bennne has proved to be one (ff with the liands, separately, in benriiie, 
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and each finger well rubbed on a 
stretcher with a rag, and after being 
blown out are hung up to dry. Articles 
treated with benzine need but little 
subsequent finishing, and this may be 
accomplished by applying a solution 
of gum arable in water, and a little 
alcohol, uniformly with a rag, and 
ironing. Portions of coats tliat have 
been taken apart need simply to 
stretched and moistened uniformly 
with alcohol, and allowed to dry 
lapidly. Heavy cloth, velvets, etc., 
after being well 8teauie<l, are treated 
on the wrong side with so little dress¬ 
ing (best of tragacauth) that it does 
not go through, and are then placed 
on the finishing frame or warm drum. 
White furs and angora tassels are 
passed immediately from the benzine 
through pulverised clialk, and allowed 
to dry, and are then lieateu out, when 
the leather will remain elastic and the 
fur look well. Benzine that has be¬ 
come turbid by use may be purified 
by stirring 10 drops of oil of vitriol 
thoroughly into al>out 2 bucketfuls of 
it, and allowing it to settle. The 
operation miutt, pf cowr«r, be coii- j 
ducted near tiie lamp or fire^ o« accounl 
of the oomJbuitibUity of (>€nzinc. ^ 

Apparatui, —Bo^ required for | 
cleaning with Camphine.—The scour- I 
ing l)oard for French cleaning ought | 
to be 6 ft. long and 3 ft. wide, and 
Bbouldbemadeof 1-in. American pine, 
free from splits and knots, and planed 
ve^ smooth and level. One side of 
this board is covered with green or 
drab baize, stretched very tight and 
smooth, and ^tened to the edges by 
tinned-tacks. Besides this board will 
be :i^uired 3 silk-scouring brushes, 
of different degrees of hardness—these 
should be bought of a dyers' bruslj- 
maker; a large sponge, some clean 
pieces of flannel, and some clean India- 
cotton cloths and sheets. 

Camj^ne is a variety of spirits of 
turpentine, and is obtained from the 
Pirwa amiroLii of the Southern States 
of America. It is sold in sealed tin 
boxes or cans, containing 1 qt., 2 qt,, 
or 1 gal. each, and canbe ob^nedat 


I almost any oil shop or dzysalter’s. 
'Vinbien it is too dirty for further use, it 
is taken bock to the shop at which it 
waspurcbasedandexchangedforclean ; 

I one pint of clean camphine being given 
I for each quart of that which is di^y. 

! Common Sour is prepared by stirring 
I into clean water sufficient oil of vitriol 
^ to make it taste aliarp. The vitriol is 
to be bought at a diysalter’s, not at a 
chemist’s. 

Dryiruj. —Dresses, and all coloured 
fabrics, should always be dried in the 
shade, and never in the sunshine ; for 
: the b^t colours are sure to fade, if they 
I are exposed to the glare of the sun, 
and more especially will they do so 
when wet. 

Frame for finUhing Silks, etc. —Tliia 
consists of a frame, made generally of 
oak and iron, on which the silks are 
stretched before sizing; and is so 
constructed that a pan containing 
burning charcoal may be run back¬ 
wards and forwards under the silk to 
dry it. 

French Boards for finishing Silks^ 
etc. —Have a deal boaM, about 4 ft. 
6 in. long, 2 ft. wide, and 1 in. thick. 
Cover thu board loosely with fine green 
or drab baize, well tacked to the edges 
of the board, and then stuff it with 
wool from both sides, until it is veiy 
tight and smooth. When stuffed, it 
should be slightly raised along the 
I centre of its length Mid slope off 
; towards each side. To use this board, 

, take a width of the silk or satin which 
has been cleaned, lay it flat and smooth 
on the baize, and then sponge it care¬ 
fully all over with a mixture of Bine 
and water. When this has been done, 

I pin down first one end and then the 
other, and also the two sides. The 
silk is to be well stretched while being 
pinned, and riie pins are to be put in 
about 1 in. apart. Rub the face of the 
j silk once more with a damp sponge, 
i and then dry it before a olev fibre. 

I When dry, unpin and iske it off the 
; board, and it is finished. 

Hot Stove. —A hot-stove room is the 
best place in which to dry work which 
has been cleaned with camphine ; and 
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the hotter the room is the sooner will 
the smell of the camphine be expelled 
from the fabrics. 

/ron#.—The best kind of iron to 
use for ironing dresses^ ribbons, etc., is 
abox iron, on account of its cleanliness. 

are pieces of wood, firmly 
fastened into the walls of the dye- 
house, at a height of 6 ft. from the 
floor, and projecting from the wall 
about 18 in., and are placed at intervals 
of about 2 ft. Articles which have 
been cleaned or dyed are put on these 
pegs to drain. When cleaning curtains, 
dresses, or other similar articles, the 
kettle or tub is always stood under one 
of these pegs. For domestic use, a 
plain deal borse, made like a towel- 
horse, may be subetituted for these 
pegs. I 

Puncher .—This instrument is used , 
for beating or punching those articles i 
which are too heavy to be taken in the ' 
hands and rubbed. It consists of a ' 
rather heavy mallet-like block of hard ; 
wood, fixed to a long tapering haiidle. 

Size for Coloured BonncU. — Break 
up 1 lb, of the best glue, put it into a 
vessel with 4 qt. of cold water, and let 
it soak for not less than 12 hours. ' 
Then pour it, water and all, into a 
saucepan, and put it over the fire to 
dissolve. Keep it well stirred, and bo 
careful not to let it boil. When it is 
all well melted, strain it into an 
earthenware pan, and use it while it 
is scalding hot. The bonnets as they 
are taken out of this size must be 
sponged as dry as possible, and the 
shape regulated, and then hung up to 
dry. This quantity is sufficient for 
12 bonnets. 

The best kind of soap to use 
is Feild's oil soap. This kind has no 
unpleasant smell, and does not congeal , 
aftOT being dissolved. Mottled soap is 
the next best kind, but it requires to ! 
be used while warm to get it well into ' 
the work. The great drawback to its | 
Use is, that after being dissolved, if it I 
is allowed to cool it congeals, and ■ 
therefore it is not suitable for cold 
sfll^uring and cleaning. Soft-soap, | 
W&fh is made from fish-oil, is not fit 


, for general use, on account of the fishy 
smell remaining in the work, 
j Starah.— Mix a quartern of the best 
! flour with cold water, and when it is 
I well mixed ])our on it two pails of 
scalding water, and put into it 2 oz. of 
I beeswax.' Now set it to swim in a 
' copper of boiling water for } hour, and 
stir it ocoasionally. Take it out of the 
copi>er and strain it into a clean vessel, 
and wlien cool it is ready for use. 
This is for starching articles which are 
to be friction-calendered or glazed. 
The best starch for dresses, and for all 
domestic uses, is the Glenfield starch. 

To Handle is to pass the work from 
one hand to the other, by the selvage, 

; keeping it under the Uquor all the 
time. 

To Sheet-up.—To rub dry with 
sheets. 

Water.—All water used for cleaning 
orscouring, whetherhotorcold,should 
be quite pure and clean. 

Ancient Tapestry .—Dissolve a bar of 
soap in 1 gal. boiling water; when 
cold put 1 qt. of this dissolved soap 
into 1 gal. cold water. Have ready at 
hand some pieces of soft flannel, a soft 
brush, a piece of washleather, and some 
clean, dry sheets. First well brush 
with a hard, long-haired clothes-brush, 
taking care to remove all the dust from 
the corners ; for this latter purpose it 
is hotter to use a small pointed brush 
and a pair of bellows. If the tapestry 
is on the wall, begin to clean it at the 
top, but do not clean more than 1 sq. 
yd. at a time. Dip a piece of flannel 
into the soap liquor, squeeze it out 
gently, and well rub it into the tapestry 
to make it lather, and well brush with 
a soft brush. Then wring the flannel 
out of the soap liquor, and dry Uie 
square with the soapy flannel and the 
washleather, and afterwards diy with 
the sheets. The tapestiy is to ^ dried 
with the soap in it, for on no account 
must it be rinsed. Dissolve 4 oz. tar¬ 
taric acid in a pint of boiling water, 
and put it into a pan containing 2 
cold water. Dip a clean sponge into 
this acid water, squeeee it, and then 
well rub it into the spot you have jiat 
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cleaned and dried. When this has 
been done, it must be again well dried 
with the sheets before being left. And 
80 proceed, 1 sq. yd. at a time, until 
the whole is cleaned. The soap liquor 
must be thrown away, and a fresh lot 
mixed as often as it becomes dirty. 
When the tapestry haa all been cleaned, 
and it is quite dry, take a lump of 
pipeclay and well rub it into it, and 
then brush it with aclean clothes-brush. 
This last process takes out the soap 
and spirits, and also brightens the 
colours. Keep a good fire in the room 
while you are cleaning the Ufwstry. 

Carpefn .—All carpets and hearth¬ 
rugs, whether intended for ^Iry or 
thorough cleaning, must first l*e well 
beaten, and swept or brushed with a 
hard broom. A cjirpet, to l)e properly 
beaten, should be hung on a stout line, 
the wrong side outwards, and well 
beaten by two or more persons, accord¬ 
ing to its size, some standing on one 
side and some on the other. The 
sticks used should be pliable, and well 
covered at the ends wdth cloth in the 
form of a knot in order to prevent 
the carpet being torn or the seams 
split by the sharp ends of the sticks. 
After being thoroughly beaten on the 
wrong side, the carpet should be 
tum^ and treated in the same 
manner on the right side. 

Dry Cleaning,—Have ready a num¬ 
ber of dry coarse cotton or linen cloths, 
some coarse flannels, and one or more 
large pieces of coarse sponge ; two or 
more hrurd scrubbing or scouring 
brushes, some large tulx or pans, and 
ils, and also a plentiful supply of 
th hot and cold water. 

First take out all grease spots ; this 
may be effected in several ways. Well 
rub the spot with a piece of hard soap, 
and wash out with a brush and cold 
water, and well dry each spot before 
leaving it. 

Or use, instead of the soap, a mix- I 
tore of fullers’ earth, and water, 1 
well rioBi^ and drying each spot as 
before. When this baaneendone, the 
carpet may be cleaned by one of the 
three following methods 


(1) To Dry Clean with Soap Liquor. 
—Cut up a bar of soap and dissolve it 
over a fire in 2 gal. water. Put 2 qt. 
of this dissolved soap into a pail of 
warm water. Dip a scrubbing brush 
, into this soap liquor, and scour with 
; it about 1 sq. yd. of the carpet; be 
I careful not to let the liquor soak 
I tlirough to the back. When this 
I piece is thoroughly cleaned, rub the 
j soap well out of it by means of a coarse 
' flannel or spoitge, sucking up all the 
i wet and dirt mwle by the brush ; rinse 
the fiaimel or sponge frequently in 
I warm water. Now t^e a clean sponge 
; and dip it into a pail of common sour, 

I squeeze it out, and then rub the sour 
; well into the part just cleaned and 
rinsed. Rub as dry as possible with 
i clean coarse cotton or linen cloths 
I before proceeding with the cleaning, 
j The whole carpet is to be cleaned, 

I spirited, and dried in the same 
1 manner, a square yard at a time. 

I (2) To Clean with Gall.—Put a bag 
j of very fresh bullocks’ gall into a pail 
containing 2 gal. cold water, with 4 oz. 
pearlash dissolved in it, and well mix 
it eitlier vnth a stick or your hands. 
Have ready, besides tliis, 2 pails cold 
water, a Wge sponge, a couple of 
flannels, and some dry coarse cloths. 
Dip the brush into the gall and water, 
aud scrub the carpet, a square yard at 
a time, as quickly and as carefully os 
possible. Rinse, and suck up the gall 
and dirt with a large flannel or sponge, 
which is to be frequently rinsed in the 
I pails of cold water. Well dry with 
cloths before banning a second 
square. 

By adopting this simple process, any 
carpet, whatever its size, may easily be 
cleaned on the floor ; the process is 
especially useful when the carpet is not 
very dirty, or when it contains deUcate 
colours, as the gall cannot pebbly 
injure them. The only objection to 
this method is that when cleaned with 
gall there is often a disagreeable smell 
left in the carpet; but if the gall be 
obtained from a fresh killed l^ock, 
and the carpet, after cleaning, be hung 
for a few hours in a current of freah 
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ur, the whole of this smell will go 
off. 

(B) To Clean with Ammonia.—Die* 
solve in a small pan 4 oz. pearlash in 
hot water, and mir with it 1 gal. am¬ 
monia, which must be obtained hrom a 
drysalter, not from a chemist. Dip 
a sponge or coarse flannel into the 
ammonia, take it out rather wet, and 
well rub it into the carpet, then dip I 
the scouring brush into the liquor and 
well scour the part already sponged lui 
quickly as possible. The dirt and am¬ 
monia must then be sucked up in the 
sponge or flannel, and the part well 
dried with flannels and cloths before 
proceeding with the next. Each 
square yard will takeabout 20 minutes 
to clean and dry thoroughly. 

This is another very simple method, 
the only objection to it being that the 
carpet will smell of the ammonia for 
some time if it is kept in the room in 
which it has been cleaned; it should 
therefore be hung for 3 or 4 days in 
the open air or under an open shed, 
taking care, however, that it does not 
get wet. 

In dry cleaning, special care must 
be taken not to allow the liquor to 
soak to the back of the carpet or rug ; 
and also that, before commencing, the 
floor or board on which the operation 
is conducted, is perfectly dry. > A 
good Are should also be kept in the 
room during the wliole time, as much 
of the success of the operation depends 
on rapid drying. 

Thorough cleaning, (a) Lay the 
carpet on a stone floor, having a fall of 
about 6 in., so that the soap and water 
may drain off as used, and well scour 
wi^ a long-handled scouring brush, 
using the dusolved soap liquor in the 
manner described in the first process 
for dry cleaning. When well scoured 
all over,' scour out the soap and dirt 
with plenty of cold water, fold and 
lift on to pegs to drain. While the 
caq)et Is draining', sweep and well rinse 
the flags; and then lay down the 
eu^t, and well rinse and scour it a 
McW tone v^th plenty of cold water, 
'fiefoldknd hang on the pegs to drain, 


and again well rinse and sweep the 
flags. This must be repeated until all 
the soap and dirt liave iieen got out of 
the carpet; it must tlien be hung on 
the pegs, and tiie floor once more swept 
and rinsed. Have a tub or other vessel 
containing 12 pails cold water, and 
stir into it } pint oil of vitriol; spread 
the carpet evenly on the floor, and, 

' with a pail, pour this Honr carefully 
all over the carpet, and well work it 
in with a carpet broom. Tliis, which 
is a very important process in carpet 
cleaning, must be periormed with care 
and attention to the colours, especially 
when there ate greens and blues, 
When done, fold up the carpet very 
smoothly and put it on the pegs tci 
drain, and afterwarrls dry as quickly as 
possible, eitlier iii a hot room or, on a 
dry day, in the open air, 

(6) Have a board 3 ft. wide and 
12 ft. long, BO that two persons can 
work at it at the same* time. Place 
this board on trestles, or horses, 3 ft. 
high, and on the ground underneath 
it plM» other boards, on which to drop 
the carpet as the scouring progresses. 
Place the carpet smoothly oA the 
scouring board, face upwards, and well 
scour with hand -scouring brushes, 
using the soap liquor as before. When 
this length 1^ l^n scoured, pull the 
carpet towards you, and let it drop 
smoothly on to the boards at your 
feet, and then scour the second width 
in the same manner ; and so proceed 
until the wholecarpet has been scoured. 
Then fold it up and put it on the pegs 
to drain, and clean away all the soap 
and dirt from the boards and floor. 
Place the carpet on the scouring board 
as at fiiat, and well scour out the soap 
and dirt with plenty of cold water ; 
fold up the carpet and put it on the 
pegs to drain, and again rinse the boards 
and floor; and so continue until all 
the dirt and soap have been got out 
of the carpet. Then well clean the 
scouring l^rd, the boards al yw 
fMt, and all places about them. Put 
the carpet once more on thb Boouring 
board and finish with the sour as 
directed for the first method, weU 
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Bcouring it in Invadth breadth. 
Drain and dry aa before. Carpets 
cleaned in this manner will look and 
wear as well as when they were new. 

(o) First take out all the grease 
spots with a mixture of fullers’ earth 
and gall. Dissolve 1 lb. pearlash in 
boiling water, put it into a tub with 
6 pails of cold water, and then well 
mix into it 2 large gall hags, which 
should lie very fresh ; this will lie 
sufficient to clean a carpet containing 
about aO sq, yd. Spread the carpet 
either on the flags or on the scouring 
board, and use this preparation in | 
exactly the same manner as you would | 
the dissolved soap liquor ; scouring, 1 
rinsing, spiriting, and diying tlie carpet 
just the same. 

Never attempt to clean the back of : 
any carpet, as the backs are sure to I 
get clean with cleaning the face. | 

Cloth .—Cloth trimmings often he- j 
come soiled, .and unless cleaned, the 
appearance is impaired. Benzine and 
naphtha are used with success for this 
•purpose upon grease spots, but when 
there is no grease, the materials fail, 
and are likely to produce bad results, 
owing to the oil tliat is contained in 
them. To remove the oil place a 
quantity of benzine in a bottle aiid 
drop into it a little oxalic acid ; this 
will carry with it to the bottom of tlie 
g^ all the oil remaining in the ben¬ 
zine, leaving the greater part perfectly 
pure. After standing for an hour or 
two, carefully pour off the clear fluid 
on the top into another bottle, and it 
will be ready for use. 

eWtains, Bed Furniture^ etc .— 
Chintz.—Printed or chintz curtains ^ 
do not require to be unpicked or un- j 
Uned for cleaning and glazing ; but if ! 
they are to be friotion-calendered, they 
must be unlined and token ap^ in 
breaths. Lined furnitures, as sofa, 
chair, or ottoman covers, and hangin gH 
which have not been unpicked, must 
hove a strong and good staopch, which 
will require to be well worked into 
them. Unlined fumitures and linings, 
which are to be friction-calendered, 
will only require to be carefully passed 


I through a thin starch; if, however, 
! they are to be glazed, they ^1 require 
the strong sta^ the same as the lined 
furniture. If dried before being 
starched, all kinds of furniture will 
take one-fourth less starch, and will 
also be much stiffer than if starched 
I while wet. Furniture which is to 
j Ihj friction-calendered must, after 
I starching, be wrung across the width, 
and the ends and edges well shaken 
I nut and pulled straight; and they 
should afterwards be hung up very 
straight by the ends. 

To clean the furniture : Dissolve a 
l»r of soap in 4 gal. boiling water. 
Put gal. of this soap liquor into a 
vessel containing 4 pails of cold water. 
Thin is called the first liquor. Into 
another vessel put the same propor¬ 
tions of cold water and dissolved soap, 
for the second liquor; and put the 
remaining gallon of soap liquor into a 
third vessel containing 4 of cold 
water. This is the thin soap liquor. 
Put your furniture into the first soap 
liquor, and well rub and punch it; 
wring it out and put it into the second 
liquor, and well rub, punch, and turn 
it in this ; then wring it out again 
and pass it into the third or thin 
liijuor to finish, and give it a clean 
water directly after. Now well rinse 
it through 8 lots of moderately warm 
water to take out all the soap; and 
afterwards starch by well working the 
starch all through it. When t his him 
I been done, well shake it and fold it 
: neatly ; when diy, send it to the 
I calico glazers to be finished. 

I When the furniture is to be friotion- 
calendered, first well punch the print 
in a tub of clean water, and while the 
print is draining, well punch the liniTig 
in the same water, and repwt this with 
a second tub of water. The furniture 
is then to he cleaned, rinsed, and 
starched, as above direct^ ; ezoeptiag 
that the print is to he passed firat 
through each soap liquor and rinsing 
water, and through the starch and the 
lining is to follow in the same order. 

Damasks.—Dissolve 6 Ih. soap in 
8 gal. boiHng water ; and in another 
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‘vessel dissolve 3 lb. best pearlash iu 
2 gal. boiling water. First clean the 
curtains, one at a time, in two lots of 
clean water, well working them in each 
water; then fold them up smoothly, 
and put each curtain on a peg by itself 
to drain. Put 6 pails warm water into 
a tub, and into this put 2 qt. of the 
pearlash liquor and 2 gal. of the soap 
liquor. Put one of the curtains into I 
this liquor, and well work it with the ! 
puncher for 10 minutes, then fold it 
up and put it on a peg to drain, and 
treat the other curtain exactly in the 
same manner. Now throw this liquor 
away, and make up a second lot with | 
the same proportions as the first. 
Pass the curtains through this in the , 
same manner as before, letting the one 
which was second be first this time. 
Put this liquor into another vessel and 
make up a third lot, and well work the 
curtains in this as b^ore. Empty this 
liquor into the vessel containing the 
last, and mix another lot. Punch the 
curtains in this as before, one at a time, 
for 10 minutes, fold up and put on the 
pegs to drain, and they are ready for 
spiriting. Rinse your tub and put into 
it 12 pails of cold water, and into this 
stir } pint of oil of vitriol. Open your j 
first curtain and well handle it in this | 
spirit water for 10 minutes, then fold ' 
and hang up to drain. Stir another | 
^ pint of oil of vitriol into this same { 
water, and treat the second curtain in 
the same manner as the first. Now 
throw this spirit water away, well rinse 
the tub, and fill it with cold water. 
Rinse the first curtain in this, then 
throw away the water, refill the tub, 
and rinse the second curtain. Fold 
them up smoothly, drain them, and 
they are ready for drying. To dry 
these curtains properly they must be 
hung up in a warm room by the ends, 
the middle hanging down. This is of 
great importance and must be attended 
to, for if they are not dried straight, 
tlmy cannot be re>inade straight, and 
ooDBequeatly will not hang again like 
neW; After diyt^ they are to be 
vrall shaken and picked out, and then 
‘ sent to the jMeasOrs to be finished. 


The proportions and quantities here 
given are for a pair of curtains, each 
containing 20 sq. yd. 

WoTHted-aiid-Cotton Danuinks are to 
be cleaned exactly iu the manner 
described above, excepting that after 
being spirited and rinsed, and before 
being pressed, they must liave a water 
starch to make them look strong and 
well when finished. 

Silk DanviKh. —Dissolve 2 lb. Feild’s 
soft-soap in 2 gal. l)oiUng water, and 
while it is getting cold get ready your 
silk-scouring brushes and scouring 
board. Have 3 vessels, each containing 
6 pails of cold water for rinsing, and a 
fourth, containing the same quantity 
of water, into which sufficient oil of 
I -vitriol hw been stirred to make it taste 
sour; also a kettle, containing 4 pails 
of water for a soap liquor. Put 1 qt, 
of the soft-soap liquor into a pail of 
cold water, dip one ;width of the 
damask into this, then put it on the 
scouring board, the wrong side up, 
pour some of the dissolved soap on it, 
and well brush with the silk-scouring 
brush. This must not occupy more 
than 5 minutes. Turn it and clean 
the right side quickly with the brush 
and more of the soft-soap. Now take 
it off* the board and piss it tlirough the 
first soap liquor, then tlirough the thin 
liquor, the rinsing waters, and the 
spirit water ; well handling it in tlie 
spirits for 2 minutes. Wring it, fold 
it up, and dry; and so proceed for 
each width, the quantities here given 
being sufficient to clean about 10 sq. 
yd. After drying, they must be 
damped, brushed, and framed, and 
sent to the pressers to be finished. 

Silk Damasks may also be cleaned 
with camphine, in the following man¬ 
ner : Well sludce and brush the cur- 
i tains, and take the widths apart. 

Have ready the camphme brard, 
I brushes, and sheets. Put 1 gal.'^oam- 
I phine into an earthenaiare pan that 
j will hold 4 gal. Put in a width of the 
' damask, and handle it in the camj^ine 
I until it is well soaked, which will be 
in about 2 minutes; then fold it up 
I and lay it on a peg over the pan io 
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aa to catch the liquor which drains 
from it. Now put it on the scourii^ 
board, wrong side up, and brush it 
well; then turn up the right side, and 
do the same with it. Pass it again 
through the camphiue, fold it up, 
squeeze out of it aa much of the cam- 
pliine as possible, and lay it on the peg 
over the pan. Now turn your board 
the M'ood side upwards, and put your 
sheets on it. Then sheet-up the width 
which you have just cleiuiwi, using one 
sheet ^ter the other until it is quite 
dry ; then brush it well on both sides, 
and hang it up to air and take oft“ the 
smell of tlie aiinphine. Each width 
of the curUiii or furniture is to be 
treated in exactly the sfiiuo manner 
as above. Wlien dry they are ready 
for dressing. 

Mix I teacupful of parchment size 
with 4 qt, cold water. Frame the 
damask, and carefully wet all over 
with this by means of a clean sponge, 
and dry immediately with the charcoal 
fire. Afterwards send them to the 
pressers to be finishe^l. Some dyers 
and cleaners prefer damping, brushing, 
and calendering as a finish for this 
work ; while others frame or roll it 
only. But this will all depend on the 
quality of the work and the dressing. 

Bapidity of operation is of great im¬ 
portance in this method, for if the 
operator be a dawdler the work is 
sure to suffer. Each width, from the 
time it is put into the camphine until 
it is hung up to air, should uot on any 
account take more than 15 minutes. 

SHk-^'nd^WoTiUdy or Frerwh l)a> 
masks ,—^To clean a curtain, or other 
furniture containing about 10 sq. yd. 
Dissolve 3 lb. soap in 8 gal. boiling 
water ; have ready 3 tube, each con¬ 
taining 6 pails cold water, and into 
the first and second put 1 pail of the 
dissolved soap, and ^ pail into the 
third. Put into a large kettle, or 
other vessel, 6 pails cold water, and 
well stir into it ^ teacup of oil of 
vitriol. 

Put the curtain into the first soap 
liquor, and weU work it for 1 minute, 
then take it up by the selvage and 


wring it over the tub; put it back 
into the same liquor, and again web 
work it for a minute, and then well 
wring it on a peg over the tub. Now 
treat it in the same manner in the 
second liquor, then put it into the 
third or tlun soap liquor, and when it 
has been well woi kod in this, handle 
it directly out of the soap into the 
spiriting, wring it out on a peg, put it 
b^k into the spirits, and again well 
handle it for about a minute, and 
then ])ut it to drain. Throw away 
the first soap liquor, rinse the tub, 
and put into it 10 pails of cold water 
aud ^ teacup of oil of vitriol. Well 
handle the curtain in this, wring it 
out, return it twice to the same liquor 
and then hang it on to the pegs to 
drain. Empty your tub and make up 
a second spirit water, with J teacup of 
oil of vitriol in 12 pails of water, well 
work the curtain in this, and after¬ 
wards put it to drain. After it has 
drained well, dry it with clean sheets, 
and then hang it in a warm room 
to finish drying. When diy, damp, 
brush, and send to the pressers to be 
finished. The sheeting-up should be 
carefully performed, and must on no 
account be omitted, as the whole 
safety of the colours depends on this 
operation. Each curtain is to be 
cleaned in the same manner, and will 
take about 6 sheets to properly dry 
it; but with each fresh curtain the 
second soap liquor is to be used as 
the first, and a fresh lot mixed for the 
second liquor. 

Moreens are to be cleaned, rinsed, 
and spirited, exactly as first described 
for damasks. When sent to the pres- 
sers, moreens may be finished in one 
of the four following ways, plain, 
watered, embossed, or with satin and 
watered stripes, the charge per yard 
being about the same for each method. 

Taharft or Tahharea ,—This may 
be olean^ and finished in the same 
manner as described for silk d a ma s k s, 
excepting that when it is sent to the 
pressers it is to be watered instead of 
hot-pressed. 

To clean with camphine: Have your 
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boArd, h-ushes, and drying cloths all 
ready, and put ^ gal. camphine into 
each of 2 earthenware pans that will 
hold about 2 gal. each. Well shake 
and brush the curtainB, take out the 
linings, and take them apart. Put 
one width into one of the pans of 
camphine ; when it is quite soaked, 
take it out and lay it on your board, 
wrong side up, and well brush it with 
the camphine ; turn it and treat the 
right side in the same manner. Now 
pass it again through the first liquor, 
and then through the second, letting J 
it drain on a peg over the latter for a 
minute. When it has drained suf- 
lEtciently, sheet it up, dry with the 
cotton or linen cloths, then brush it 
with a dry brush, and hang it up to 
air and take off the smell of the 
camphine. Each width is to be cleaned 
in the same manner, using h^sh cam¬ 
phine as often as necessary. When 
all have been dried, put them for a 
few minutes between some damp 
sheets, then take them out, brush, and 
rub them, and send to the pressers to 
be water^. 

Satin .—Have 2 clean stoneware pans 
that will hold about 2 gal. each, and 
into each pan put 2 qt. of camphine. 
Shake and well brush the curtaimand 
take them apart. Put one width of 
the satin into one of the pans of cam¬ 
phine, let it well soak through, and 
then drain it on a peg over the pan for 
about a minute. Now put it on the 
board, the wrong side up, and well 
brush it with a soft brush, occasionally 
wetting the brush in the camphine. 
When the wrong side has been cleaned 1 
all over, turn the right side up, and 
dean it with the bt^h in the same I 
manner; and afterwards para it through 
the first liouor, and then through the 
second, and weU drain it. Now turn 
your board the plain side up, lay the 
width on it, and well dry with the 
cloths. After it is dry, bnish it, firat 
bn the wrong side and then on the 
right side, with a dry brush, and then 
hs^ it up to air and take off the smell 
1ft c^phine. Each width is to be 
^laahediuthe same Inuiner, using dean 


camphine as often as required. Satins 
are generally finished in the frame in 
the manner described for silk damasks, 
and afterwards sent to the calender. 
Another very simple way is to slightly 
damp them between clean sheets, then 
bnish them, and send to the pressers 
to be finish^. 

Satin and jlomred vdvet may be 
cleaned dry ty mixing a quantity of 
fine dry breadcrumbs with a little 
powdered blue, and rubbing this on 
with a piece of soft material or flannel, 
i Sliake, and cleau off with a clean, soft 
cloth or brush. White goods may be 
treated in this way. 

Satins may also be cleaned, dried, 
damped, bmshed, framed, andfinished, 
exactly as described for silk damasks. 

Tammy Lininy. —(1) Dissolve 1 bar 
of soap in 4 gul. boiling water ; have 
8 vessels, each containing 2 gal, cold 
water. Into the first of these put 2 
gal., into the second 1^ gal., and into 
the third 1 gal. of the dissolved soap. 
'Pack the widths of lining togeth^, 
end to end, and then put it into the 
first soap liquor, work it well in 
this, then put it into the second 
liquor, and well work it, Now 
put it into the thinl liquor, handle 
It well in this, and afterwards put it on 
a clean peg to drain. Put 8 gal. cold 
water into a clean vessel, and stir into 
it one tablespoonful of oil of vitriol; 
handle the lining in this spirit water 
for 5 minutee, take it out, and rinse it 
in one lot of cold water for about a 
min ute, Now dry it, and when dry 
have it re-glazed on the wrong side. 
(2) Mix together the crumb of a stale 
lo^ and a quart of silver sand, and 
dampthemixture with camphine. Put 
a dry width of the tammy on the 
scouring board, and well work this 
mixture into it, on both sides. Then 
shake it and brush it, and it is oleuied. 
Again damp the mixture of bread and 
sand with a little freeh camphine, ipd 
clean the next width in the Mme 
manner. And so {xtMseed for apy 
number of widths. (3)Tunmv Ifadng 
may also be cleuied camphine, in, 

the manner directed for teharet; beta 
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flannel should be used to rub out the 
dirt instead of a brush. 

When cleaned by either of these last 
two methods, the tammy will not often 
require re>glazing, unless it was very 
dirty before cleaning. But whenever 
it is necessary to re-glaze it, it should 
be done on the wrong side. 

B^ion Frii^ge and Worsted FHv/fe 
should be cleaned in the soap liquors, 
spirited, rinsed, and dried, exactly as 
directed for tammy lining. But if the 
fringe contains any spickets, tliat is, 
pieces of wood covered with silk, these 
must be taken off and cleaned with 
bread-crumbs and camphine, or, if 
necessary, sent to the fringe makers to 
be re-covered. 

Bullion Laee and Gimp are to be 
cleanedincamphineand dried in cloths, 
piece by piece, in the manner directed 
for tablets. 

Bill: curtainSf when soiled, may be 
made to look as good as new by wash¬ 
ing them in a liquid composed of ^ pint 
gin, 4 oz. soft-soap, 2 oz. strained | 
honey, well mixed ; spread the silk out 
on a table and apply the mixture with 
a sponge, rubbing thoroughly ; then 
wash in soft water, into which there 
should be put 2 tablcspoonfuls of ox¬ 
gall to 3 gal. of water, rinse the silk, 
butdo not wring it; hang it out smooth 
to dry, and iron when damp. 

Drases, —Silk.—Have two earthen¬ 
ware vessels that will hold about 2 gal. 
each, and put ^ gal. of camphine into 
each of them. Take the sleeves off the 
dress, and the body off the skirt. 
Clean the bo^ first, next the sleeves, 
and the skirt last. Put the body to 
soak in the first liquor, and when it is 
well wetted, lay it on the board, and 
well brush it with the silk scouring 
brushes, first on the inside and after¬ 
wards on the outside. Wlien this has 
been done, put it back into the first 
liquor, and then into tlie second, and 
let it drain on a peg over the latter for 
about a minute. Have a clean sheet 
spread out on the plain side of the 
boa^, take the body off the peg, and 
iBiy it smoothW on this, and wdl rub 
it, with clean India-cotton cloths, until 
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quite dry. The sleeve and the skirt 
are to be cleaned and dried in exactly 
the same manner. Hang in a hot room 
to take off the smell of the camphine. 

This is a very quick and easy way to 
clean a silk dress. But if it should be 
very dirty it will be found to be much 
better to take it apart into widths, and 
toclean each width separately by either 
of the two following methods: (1) 
Dissolve 2 lb. of soap in 2 gal, of boil¬ 
ing water, and use when cold. Have 
4 pans, or other vessels, with 4 pails of 
cold water in each. Into one of these 
put a small quantity of the dissolved 
Hoap for a thin soap liquor, and in 
another dissolve J lb. of tartaric acid 
for spiriting. The other two lots of 
water are for rinsing. Now begin and 
clean the dress as quickly as possible, 
for each width should not hue more 
than 6 minutes from first to last, or it 
will probably be spoiled. Spread the 
width, wrong side upwards, on a clean 
scouring board which is rather longer 
I and wider than a width of the dr^. 
Pour over it sufficient of the dissolved 
soap to wet it thoroughly, and well 
brush it, lengthwise, with a soft brush ; 
then turn it and treat the right side in 
the same way. When this has been 
done, pass it first through the thin soap 
liquor, then through the two rinsing 
waters, and afterwards well handle it 
in the spirit water, and then put it on 
a p^ to drain. Now spread a clean, 
dry sheet on a dry board or table, lay 
on it the width which you have just 
cleaned, and well dry it with clean 
cloths, and afterwards brush it with a 
dry brush. When all the widths have 
been cleaned and dried they should be 
finished either in a silk-finishing frame 
or on a French board. Silks or satins 
should never be brushed aorewi the 
widths, as doing so causes them to fray 
out, and spoils them for re-making. 

(2) Have 2 clean earthenware pans, 
which will hold about 2 gal. each, and 
put ^ gal. of camphine into each. 
Take one Ixuadth of the dress and dip 
it into the first lot of camphine, thtti 
spread it on the board, dip the brush 
into tire camphine, and brush the 
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width as above directed. When this | 
has been done, put it again into the 
first liquor, then into the second, and 
let it drain for a minute over the 
latter. Be sure to squeeze out as much 
of tlie camphine as possible before 
passing the width from one liquor to 
the other. Spread a clean sheet on 
the board, lay the breadth of silk on 
it, and dry thoroughly. And so pn)- 
ceed for any number of widths. Hang 
in a hot room to take off the smell of 
the camphine. Finish either in the 
frame or on the French boarrl. 

Satins may be cleaned by either of 
the methods given for cleaning silks, 
ofso see Curtains. 

Irish Poplins and Tabinets are to be 
cleaned with camphine, in the manner 
directed for Tabaret curtains. 

Lama .—Boil 1 lb. of the best rice 
in 1 gal. water for U hours, and when 
done pour off into a basin a suff cieut 
quantity to starch the dress. When 
the remainder is partially cold, well 
wash the dress with it, without using 
any soap, and rinse in cold water. 
Wring it well, and starch it with the 
rice water put by for the purpose, and 
dry quickly before the fire. When 
sufficiently dry, it is ironed with a cool 
iron, as it is very liable to scorch ; use 
a wet cloth to damp the parts which 
may have become too dry for ironing. 
These dresses must on no account be 
allowed to lie damp, even for an hour, 
or they will be spoUed, as the colours 
are sure to run. 

AlpaoaSy Printed Muelinsy or Piqn€jt 
may also be cleaned by this method, 
for if the operation be performed with 
care and dispatch, it will be found 
not to injure the most delicate colours. 

Piqu^ and Coloured Musliiis.«~ 
FVenoh method : Hake a strong lather 
with best white soap dissolved in soft 
water, and use while rather warm, but 
not hot. Wash the drees in this, but 
do not soak it previously. As soon as 
- the lather appears soiled, squeeze out 
the dress, throw away the lather, and 
wooh the dress again in a second lot, 

• Mi. so continue until tlie dress is 
^ thorMghly clean. Then well rinse it 


in cold water, and afterwards in cold 
water slightly blued. Squeeze all the 
water out of the dress, but do not 
wring it, and hang in a shady place to 
dry ; or, if the weather be wet, dry it 
before the fire. When dry, they are 
to be starched. It is in this operation 
that the failures in getting up muslins 
and piques more often occur than in 
tlie washing. Use a large hssin and 
have plenty of star(.;h, and dissolve in 
the starch, according to the quantity 
of it, 3 or 4 in. of composite or wax 
candle. Squeeze the starch well out 
of the dress, and while it is still wet 
put it lietweeu some old sheets or 
tablecloths, and pass it between the 
I rollers of a wringing machine or under 
a mangle ; by this means all lumps of 
starch will be removed. Finish by 
ironing. Piqu6s should be iron^ 
on the wrong side, as lightly as pos¬ 
sible. 

Flannd. —(1) To prevent shrinking 
in wasliing, s^ the flannel for a night 
in cold water when dirty, and the next 
morning wash vdth cutd soap in very 
lukewarm water. Don’t wring, but 
press the water out and bang to dry. 
(2) Cleaning white flannel. Use pipe- 
day, which should be mixed to proper 
consistency in a pipkin ; stand on the 
fire till warm, stir with wax candle for 
5 minutes, add a modicum of soap and 
a dash of Prussian blue, and stand by 
to cool, and always use cold, laid on 
with a sponge, and dty in shady breeze. 
For grease sp(>t8, lay over them pure 
clay, size the thickness of a crown piece, 
then place in the sun, and the clay 
will absorb all the grease without faiL 
I When trousers are dry, rub them to 
[ loosen tlie clay, which brush off, and 
: you will have cleaner looking trousera 
1 than by washing, and they will be fit 
I to wear two or three tima without 
j pipeclaying. The same for fioanel 
i jackets. 

Hearth-rugs. —Hearth-rugs should 
; never be cleaned on the floor, hut' OB 
: a lajge scouring board, and should only 
be operated upon | of their length at a 
j time. After being cleaned, re- 
• quire to be dried very quickly ; M 
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otherwise, on account of the thickness i 
of the pile, they are apt to sadden. 

Hearth-rugs may be cleaned by ! 
either the hrst or second methods j 
given for dry-cleaning carpets ; with 
the following exception, that when the 
first method is adopted, only 1 lb. of 
soap dissolved in 1 gal. of hot water 
will be required. After the rug is 
finished, dip a clean sponge into a pail 
containing a little common sour, 
and well rub it into the face of the 
rug. 

Lacr. —Cover an onlinary wine boU 
tie with fine flannel, stitching it firmly 
round the bottle. Tack one end of 
the lace to the flannel, then roll it 
very smoothly round the lx>ttle, and 
tack down the other end, then cover 
with a piece of very fine flannel or 
muslin. Now rub it gently with a 
strong soap liquor, and, if the lace is 
verj' much discoloured or dirty, fill the 
hot,tic with fiot water, and pi»u:c it in 
a kettle or saucepan of suds and boil 
it ft>r a few minutes, then phice the 
Iwttle under a tap of running water 
to rinse out the wtap. Make some 
strong starch, and melt in it a piece of 
white wax and a little loaf-sugar. 
Plunge the bottle 2 or 3 times into 
this and squeesK out the superfluous 
starch with the hands ; then dip tlie 
bottle in cold water, remove the <mter 
covering from the lace, fill the bottle 
with hot water, and stand it in the 
sun to dry the lace. When nearly dry 
take it vei^ carefully off the lx)ttlc, 
and pick it out with the fingers. 
Then lay it in a cool place to dry ' 
thoroughly. 

Sha%d>i and Scartyc »,—China Crape, 
Brocaded or Printed Silk.—They may 
be cleaned by either of the methods, 
and in the same manner, as directed ! 
for silk dresses. 

Woollen,—Scotch method : Scrape 
or cut up 1 lb. of soap, and boil it in a 
8^11 quantity of water. Wlien suffi- ' 
ciently cool, beat it to a jelly with , 
the hwd, at the same time mixing 
with it 3 tablespoonfula of spirits of 
turpentine, and 1 of spirits of harts¬ 
horn. Wash the sliawl thoroughly in 


this, then well rinse in cold water, 
and, when all the soap is out, in salt 
and water. This last need only be 
done when the shawl contains delicate 
colours. Then fold the shawl between 
two sheets, being careful not to let 
two folds of the shawl come tc^ther. 
Mangle, and afterwards iron with a 
very cool iron. 

iiheqnkin Rugs and Mats, —Dissolve 
1 liar soap in 2 gal. boiling water. 
Put 2 qt. of this into a tub or pan 
containing about 2 gal. warm water. 
First rub out the dirt and grease spots 
with the strong soap liquor, or, if 
necessary, with fullers’ earth. Then 
put the rug or mat into the tub con¬ 
taining the weak soap liquor, and well 
wjish and punch it. Throw away this 
first liquor, and mix another lot with 
the Hime profKjrtious of warm water 
and dissolvetl soap, and again well 
Hash the rug; and so continue until 
it is perfectly clean. Then'rinse well 
in cold water to take out all the soap, 
and afterwards in cold water in which 
a small quantity of blue has been dis- 
: solved. This blue water will only 
I required for wliite skins. After this 
has Iteen dune, the mat or rug should 
l)e wrung out, shaken, and hung to 
dry with the skin side towards the 
suii, but not when the heat is scorch¬ 
ing, or the skin will become liard and 
brittle. It should, while drying, be 
frequently shakeu and hung up first 
by one end and then by the other. 

SRk Nandkerchieft^, Ribbofra, 3fan- 
ties, and Fancy Waistcoats, —Have 2 
large earthenware pans, and put 2 qt. 
of camphine into each pan. Dip the 
article, whatever it may be, into the 
first liquor of camphine, well handle it 
in this, and repeat the operation in 
the second liquor. Then drain ; have 
a dry sheet on your board, lay the 
article on it, and dry well with fine 
cloths. Finisii by ironing with a box 
iron. 

Table Cotfera. —Dissolve 1 bar of 
soap in 4 gal. boiling water, and mix 
with it lib. pearlash. Have 3 earthen¬ 
ware pans or tulis that will hold about 
8 gal. each 1 into Uie first of these put 
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3 gal. 0 ^ the dissolved soap and 1 paO 
cold water ; into the second, 2 gal. soap 
and 1 pail water; and into the third, 

2 pails water and 1 gal. dissolved soap. 
Well work the cover in each of these 

3 soap liquors, beginning with the 
strongest, and wring it between each. 
Stir 1 tablespoonful of oil of vitriol 
into a tub containing 0 pails, cold 
water. Handle the cover in this spirit 
wat^ for 5 minutes, then take it out 
and rinse it in one lot of cold water ; 
this is the proper method for cotton- 
and-worsled or printed cloth covers. 
lUble covers nude with a mixture of 
silk and worsted, instead of being 
spirited after cleaning, should be well 
worked in a pan cont^ing 2 pails cold 
water, in which 1 Ib. common salt has 
been dissolved, and afterwards rinsed 
through 2 lots of cold water. Dry 
quickly ; then shake, brush, and finish 
by ironing with a box iron, or send to 
the pressers to be finished. 

Starch OloM and Stifener .—(a) Ijf 
ox. powdered spermaceti, J oz. pow- 
dered gum arabic, 2 oz. powdered 
white starch, 1 oz. powder^ borax. 
Powder spermaceti by aid of a 
little spirit of wine, add powdered 
starch and powdered gum, pass through 
a sieve and mix thorougtdy with 
powdered borax. 

JHreotiong for Use .—A teastwonful 
to be added to each i lb. of starch 
used, either hot or oald. (6) 30 oz. 
diatUled soft water, 5 oz. pure gly* 
cerine, 2 oz. gum arabic, 2 oz. Bper> 
iQaoefti, 3| oz. boraz powder. 

&raw Wash with 

weak salt and water and dry weU. (2) 
BoQ a small bag of bran in 2 gal. of 
water, wash with this and dry well. 

Ti^ Scouring.—Petroleum or 
paraffin and powdered hme, whiting, 
or wood-ashes, will scour tins with the 
IflBst.labour. 

Tobacco Pipe*.—A veiy simple 
and efibetive plan. Cut | in. from 
Uie end of an^ ordinary cork, and fit it 
l^htly into the bowl of the pipe. 
Then with a knife cut a hole through 
43ia aoiii wide enough to admit the 
IKia^ of a water tapwitbalittle pres¬ 


sure, turn on the water gently until 
the flow through the stem is suffi¬ 
ciently strong, and let it run until the 
pipe is clean. 

Varnish (and see Paist). —Mix a 
lye of potash, or soda, with a little 
powder^ chalk. 

Vellum. —Benzine applied with a 
sponge. It will remove almost every 
stain, and does not destroy the texture 
in the least. 

Violin. —(1) Use soap and water, 
but avoid its running through the “/” 
holes. Clean the interior with (fry rice. 
Do not use spirit. (2) Moisten the 
'solid parts with salad oil, then mix 
same oil and spirits of wine together 
in a basin, trying its strength tint on 
a part of the neck or scroll, then with 
a piece of white liuen rag, dipped in 
the oil and spirit, rub the soiled fwts, 
keep shifting the rag as it gets dirty ; 
it will take several days to do, but 
keep the parts well soaked, where 
dirty, with oil after every rubbing; 
but by no means scrape it. (3) Ordi¬ 
nary paraffin oil. Slightly saturate 
a rag of soft silk, and proce^ to wash 
your violin therewith. The effect is 
almost magical; the paraffin dissolves 
the crust of dirt and resin and cleans 
the varnish without injuring. (4) For 
the outside, a strongish solution of 
.washing-soda, applied with piece of 
tiannel. If you find the soda remove 
the varnish (as it does with some oil- 
vamishes)! use soap-and-water, and 
then paraffin. When clean, rub with 
linseed-oil; spirits of wine removee 
the old resin at once, but somotimec 
takes the varnish with it. For the 
inside, get a handful of rice, steep it 
in solution of sugar and water 5 minutes, 
strain off, and nearly dry the rice till 
just sticky. Put in at soundholes, 
and shake till tired. This will pick 
up all dirt, then turn out. 

Violin Bovi.—<1) Thke a smal] 
piece of flannel, wet it (oold ^^anooess), 
well rub it with bnt yellow soap, 
double it, holding the hair^^^tlv 
between the finger wd rw 

gently till dMtt, using plenty cf tow; 
rinse flannel, wipe cm, then wipe ^ 
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with a piece of calico or linen ; in an 
hour afterwards it will be ready for the 
resin. (2) A solution of boras-and- 
water. 

Wall-papers. — To remove oil 
stains, or marks where people have 
rested their heads, from wall-papers, 
mix pipeclay with water to the consist¬ 
ency of cream, lay it on the spot, and 
allow it to remain till the following day, 
when it may be easily removed with a 
penknife or brush. 

Zinc Vessels. —Zinc articles, if 
small, can be cleaned by being pickled 
in spirits of salts (hydrochloric acid) 
with water added, till the articles are 
nicely cleaned, in al)Out three minutes, 
without being too strongly attacked, 
then washed and dried. Large articles 
like refrigerators are cleaned by l^ing 
rubbed with a swab, dipped in raw 
spirits, then washed with water, and 
finished with whiting. 




Clock and Watch 
Mending. 

Thr ordinary repairs that watches and 
clocks occasioncdly require are not 
beyond the ability of anyone possess- 
mechanical knowledge and, par¬ 
ticularly, some dexterity at using 
delicate tools. It must not be sup¬ 
posed that ability, and even skill, m 
repairs will enable a person to make a 
clock or watch, for this requires study, 
experience, also tools and appliances 
seldom possessed by those undertaking 
repairs. 

Clocks. S'daytOperatedhyvxighU. 

' -As far as the “ going ” part of clocks 
is concerned—and that is the part 
liable to injury and wear—the ordinary 
8-day English house-clock may be 
taken as the type ; and those operated 
by weights differ little to those having 
a spring as a motive power, except in 
the arrangement of the spring itself 
and its connections. These are de¬ 
scribed later. 

The interior of an 8-day clock is 
shown in tdde section in Fig. 95: a 
rope is coiled round the barrel A, 16 
times for the 8 days, and the barrel is 
fixed to its arbor B, a prolongation of 
w'hich is the square winding pin that 
comes out on the face of the clock. 
The dial plate or face is fixed by small 
screws a or by sockets and pins 6, to 
to some 4 or 5 1^ c which join the 
front and back plates of the clock 
frame; frequently the dial is provided 
with a special set of legs of its own. 
On the arbor B also rides the great 
wheel C, which is connected with the 
barrel by the ratchet D. The great 
wheel drives the centre pinion d on 
the arbor of tJhe centre wheel E, 
which is prolonged outside the dial 
plateand cairies the * * minute or lopg 
band r. 

The centre wheel mi^es 1 revolution 
in an hour, and the great wheel 1 in 12 
hours, ly being provided with 12 tunes 
as many teeth m the centre pinion. 
The centre whed drives the second 
z 
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wheel F by its pinion /, and that 
again drives the escape wheel G by its 
pinion If the pinions frf have each 
8 “ leaves (the teeth of pinions are 
BO called), E will have 64 teeth and 
V 60, in a clock whose escape wheel 
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revolves once in a minute, so that the 
seconds hand may be set on its arbor 
prolonged to the face of the clock. 
The arbor A of the pallets of the 
escapement H goes through a large 
hole in the back plate near t, and its 
back pivot turns in a cock screwed 
on to the back plate. 

From the pulet arbor at i descends 
the crutch if, ending in the fork f, 
which embraces the pendulum J, so 
that, as the pendulum vibrates, the 
crutch and pallets necessarily vibrate 
mth it. The pendulum is hung by a 
thin spring m from the cock A, so that 


. the bending point of the spring shall 
[ be juit opposite the end of the pallet 
' arbor, and the edge of the spring a* 
close as possible to the end of that arbor. 

Motion Work .—Of the “ motion 
work ” of the clock, the first thing to 
notice is the minute hand, wiiich fits 
j on the square end of a brass S(x;ket 
I fixed to the wheel K, and aits closely 
but not tightly on the projecting arbor 
of the centre wheel. Behind this 
wheel comes a bent spring, which 
should l>e set on the same arbor with 
a square hole in the middle, so that 
it turns with the arl>or. The wheel 
is pressed against this spring, and is 
kept there by a cap and a small pin 
through the end of the arbor ; conse¬ 
quently there is sufficient friction 
l^tween the spring and the wheel to 
carry the hand round, but not enough 
to resist a moderate push with the 
finger for the purpose of altering the 
time indicated. This wheel K, usually 
called the minute wheel, but is really 
an hour wheel, drives another L having 
the some number of teeth, and a 
pinion attached to it; this pinion 
drives the 12-bour wheel M, also 
attached to a large socket or pipe 
canTing the hour hand, riding (to 
relieve the centre arbor of extra 
weight) on an intermediate socket 
fixed to the liridge N, which is screwed 
to the front plate over the minute 
wheel K. 

A heavy weight which drives the 
train, and gives the impulse to the 
pendulum through the escapement, is 
generally hung by a catgut line passing 
I tluxiugb a pulley attached to the 
j weight, the other end of the cord being 
tied to some convenient projection in 
I the clock frame or seat-bo^, to which 
I it is fixed by screws through the lower 
; legs- 

Cam .—It is a common practice to 
ms4e the cases of house clocks 6 ft. 
high ; this is a great waste of spaoo 
and materials. The case ne^l only he 
! long enough to give the pei^ulum full 
play, if the size of the barrel is di* 
I minished, or the great wIimI is in¬ 
creased in diameW, or the wsighta 
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are hung on a treble iiiii)tead of a double i due to the hammer having ac(|uired 
line, at the manie time increasing the I Hufficient momentum to carry it a 
weights in a progrcBsive ratio to over- ' little tieyond its place of rest. 0^- 
come the acldititmal friction. j sionally one spring is used to impel 

Strikiiuj Movement .96 re- the hammer and another to check it; 
presente a front view of the clock the latter may be replaced by a piece 
luiinw its face, thus exfwsing the re- of vulcanised rubber tied n)und the 
pealing or rack striking movement, leg where the hammer shank ap* 
On the pipe of the hour wheei A the proaclies it. To reduce the chattering 
minute liand is set. H is the reversed of a heavy hammer, make it lean for¬ 
ward so as to act partially by its 
weiglit. 

As a rule, the pinion of the strik¬ 
ing wheel has 8 leaves ; and as a 
clock strikes 78 times in 12 hours, 
the great wheel will revolve in that 
period if it has 78 teeth instead of 
96, which the great wheel of the 
going part has for a centre pinion 
of 8. The striking wheel drives the 
wheel above it once round for each 
blow, and tliat wheel drives a fourtli 
r, on which is a single pin /, 6, or 
any integral number of turns for 1 
turn of its own ; that agam drives a 
fan fly to moderate the velocity of 
the train. 

The reversed hour wheel B is so 
adjusted tliat, within a few minutes 
of the hour, the pin in it raises the 
lifting-piece g so far that the latter 
disengages the click h out of the 
teeth of the rack f, which, helped by 
a spring I* near the bottom, immedi¬ 
ately f^ls back as far as it is per¬ 
mitted by its tail I coming into con¬ 
tact with the snail b. It is so 
arranged that the number of teeth 
wliich pass the click is proportionate 
Fiq. 66 . to tlie depth of the snail ; and as 

there is one stop in the snail for each 
hour wheel with its pinion a, driving hour, and it goes round with the 
the 12-hour wheel C, on whose socket hour hand, the rack always drops just 
is ^tened a snail 6, belonging to the as many teetli as the number of the 
striking work exclusively, Tim ham- hour to be t^truck. This drop makes 
mer c is raised by the 8 pins in the rim J the noise known as “giving warning." 
of the second wheel in the striking i The clock is not ready to strike till the 
train ; it does not quite touch the bell - lifting-piece has fallen again ; for as 
d, or it would cause a jar in striking. ! soon as the rack was let off, the tail 
The spring D is arranged both to i of the gathering pallet n, on the pro¬ 
drive the Immmer against the bell, \ longed arbor of the third wheel o, was 
when tlm toil E is raised, and to check | enabled to pass the pin jp of the rack 
the hammer just before reaching the on which it was pressing before, and 
bell, so that the blow on the bell is the striking train began to move ; but 
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before the fourth wheel e had made 
half a revolution, its pin / wa8 caught 
the end of the lifting-piece, which 
ui bent bnck and goee through a hole 
in the plate, and when raised stands 
in the way of the pin /, so that the 
train cannot go on till the lifting-piece 
drops, which it does exactly at the 
hour, by the pin on the wheel e slip- 
pu^paatit. 

tr^ ii then free. The strik¬ 
ing wheel begins to lift the hammer, 
and the gathering pallet catches up | 
tibe rac^, a tooth tar each blow, till it ' 
has returned to the place at which ; 
(he pallet is stopped the pin p com- , 
ing under it. The lifting-piece is pro- ' 
longed to £, where a string is hung to ! 
it; this is the proper place for such a 
string when it is want^ for the pur- i 
pose of learning the hour in the dark. ' 
it is generally put on the click h ; but ^ 
in this case, held too long the clock ! 
will strike too many, and if the string i 
accidentally sticks in the case, the ; 
clock will go on striking till it is run 
down. The click r o^y exists in { 
clocks which strike the quarters. The { 
lever $ controls the striking; if pushed i 
up to 11 , the other end will meet a j 
pin in the rack and prevent the strik- j 

Jftepairinff. — Having described | 
and illustrated the mecbmusm of the ! 
8-day clock, it wUl be an easy matter 
to give directions for effecting simple 
repairs. 

After tiddng the movement from its 
case, removing the hands, dial, minute 
cock, and bridge, try the escapement 
with some power on, and note any 
faults there. Next remove the cock 
and pallets—putting a peg between 
the escape-wheel arms to prevent it 
from ru n ni n g down-—and carefully let 
down ^ the spri^. Here sometimes 
you will meet with a difficulty ; if the 
^ring has been set up too far, and the 
clock is fully wound up, it may not 
be TKwible to move the barrel arbor 
Buffloiently to get the click out of the 
ratchet. In many old clocks there 
.will be found a contrivance to meet , 
'this difficulty. It is simply a hole j 


drilled at the bottom of, and between 
the great wheel toetli directly over the 
tail of the click ; so t fmt you can put 
a key on the fusee .square and the 
point of a Biie joint pusher through 
the hole, release the click, and allow 
the fusee to turn gently b^k until it 
is down. This is a great conveuieuce 
sometimes. Having let down the 
spring, try all pivots for wide holes, 
and if it is a striking clock, do the 
same with the striking train, paying 
particular attention to the pallet- 
pinion front pivot to see if it is worn, 
and the rack depth made unsafe thero- 
by —also seeing that none of the rack 
teetii are bent or broken Having 
noted the faults, if any, take the clock 
to pieces, and look over all the pivots, 
and note tho.se that require repolish- 
ing. Finally, take out the barrel 
cover, and see to the condition of the 
springs—if exhausted or soft. 

Pcdicts ,—In most cases, some repairs 
will be required to the palleU, as these 
nearly always show signs of wear first; 
if they are not much cut, the marks 
can be polished out without much 
trouble—and for this purpose you will ■ 
find that a small disc ^ corundum 
about 3 in. in diameter, mounted truly 
on an arbor, and run at a high speed 
in the lathe, will be of great assistance; 
finishing off with the iron or steel 
polisher and sharp red stuff. If you 
have to close the pallets to make the 
escape correct, see that the pallet arms 
are not left hard, or you may break 
them. 

After making any alteration in the 
pallets, you will generally find it 
necessary to correct the depth ; should 
it only re<^uire a slight alteration, pro¬ 
bably it will be sufficient to knock out 
the steady-pins in the cock, and screw 
it on, so that it can be shifted by the 
fingers until you have got the depth 
correct, then screw ft and broach 
out the steady pm-holtt, and fit new 
pins. Som,etimes one m^ta with a 
pallet arbor that bas been bent to 
correct the depth. This nraotice 
that cannot be too strongly condemned, 
as it throws an unequal preaaure on the 
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pivots, and cauHf's them to cut rapidly. 
If much alteration in the depth is re¬ 
quired, it may Iks necessary to put in 
a new >Mck pallet hole ; this can be 
made from a piece of hollow stopping 
broached out and turned true on an 
arl>or, and to a length equal to the 
thickness of the plate. It is not safe to 
rely on the truth of this stopping, un¬ 
less it is turned on an arbor ^t. The 
hole in the plate is now drawn in the 
direction required with the round file, 
and opened with a broach from the 
inside until the 8to|:^ing enters about 
half way. Of course, infinishiugbroach¬ 
ing the hole, you will roughen the 
extremities to form rivets. Drive the 
stopping in, and rivet it with a round- 
faced puncli from the outside, reverse 
it, reet the stopping on the punch, and 
rivet the inside with the pane of the 
hammer; remove any excess of brass 
with the file, chamfer out the oil sink, 
and stone off any file marks; finally 
opening the hole for the pivot to the 
proper size. If you have a depth tool 
that will take in the escape wheel and 
pallets, it will be quicker to put them 
.in the tool, fill up both holes with 
solid stoppings, and replant them; but 
few workmen have a lu^e depth tool. 

Pinwng ,—Very frequently you meet 
with a scape pinion that has become so 
badly cut or worn as to be useless, and 
you cannot always purchase a new one 
of the right siae; in this case it will 
be necessary to make it from the wire 
which you can always obtain of every 
size at the tool shops. In sector¬ 
ing the pinion wire to the wheel, 
bw in mind that it will become 
slightly smaller in filing up. Con¬ 
siderable practice is required to make 
good-sha;^ j^ions (Quickly and well. 
A piece of pinion wire of a slightly 

r ter diameter than the pinion is to 
when finished, is cut about 4 in- 
longer than requir^, and the position 
of the leaves or head is mark^ with 
2 notohes with a file. The leaved por¬ 
tion of the wire that is not required, 
w now carofuUy filed down on a filing- 
block, taking care not to remove any 
of the arbor in so doing ; a centre 


is then filed at each end true with the 
arbor, and these centres are turned 
true through a hole in a runner or 
centre in the throw. If this has been 
carefully done, the pinion wiU be 
nearly true; it is now set quite true, 
and the arbor and faces the pinion 
are turned square and smooth. The 
pinion is now filed out true, using a 
hollow-edged bottoming file for the 
spaces, and a pinion-rounding file 
for the sides at the leaves. In using 
the bottoming file, the pinion is rested 
in a gallows tool described, and held 
in the fingers for the leaves, when 
finishing to keep them fiat. 

The file marks are now taken out 
with fine emery and oil; the polishers 
used for this purpose are pieces of 
wainscot oak, about 4 iu- thick, 6 in. 
broad, and 6 in. long, used endway of 
the grain. One end is planed to a V 
shape to go between the leaves, and 
the other is cut into grooves by rub¬ 
bing it on the sharp edges of the 
pinion itself, which sp^Oy cuts it into 
grooves to fit. The pinion is rested 
while polishing in a groove cut in a 
block of soft deal, which allows it to 
give to the hand, and keeps it flat. 
When the file marks are all out, the 
pinion is ready for hardening. Tadst a 
piece of stout binding wire round it, 
and cover it with soap; heatit carefully 
in a clear fire, and quench it in a 
of water that has l^n stirred into a 
whirlpMl by an asristant, taking care 
to dip it vertically. Having dried it, 
it is covered with tallow and held over 
a clear fire until the tallow catches 
fire; it is allowed to bum for a 
moment, and then blown out and 
permitt^ to cool. The leaves are 
now polished out with crocus and oil 
in the same way that they previously 
were with emery. 

Now, if the pinion is put in the 
centres and tried, it will probably be 
found to have war^ alittle in harden¬ 
ing. This is corrected in the follow¬ 
ing mumer; The rounding side of the 
arbor is laid on a soft iron stake, and 
the hollow side is stretched by a series 
of light blows with the pane of the 
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hamuier, given at regular intervals 
along the curve. Having got the 
leaves to run quite true bj” this means, 
turn both arbors true, and polish them 
with the double sticks—these are 
simply two pieces of thin boxwotni, 
about I in. wide, and in, long, fas* 
toned together at one extremity and 
open at the other ; between these the 
arbw is pinched with oil and fine 
eimery, and they are traversed from 
end to end, to take out the graver 
marks. The Ixrass for the collet, to 
which the wheel is riveted, is now 
drilled, broached, and turned roughly 
to shape on an arbor. The position 
on the pinion arbor is marked with a 
fine nick, and the collet is soldered on 
with soft solder and a spirit lamp, tak* 
ing care not to draw the temper of tlie 
arbor when doing so. Waslj it ont in 
soda and water, and polish the arlstrs 
with crocus, turn the collet true, and 
fit the wheel on. If the pinion face 
is to be polished, it is uov.' done, the 
fiicing tool being a piece of imn about 
in. thick, with a slit in it to 6tuver 
the arbor with slight fi^eedom, Hn<l 
using oil-stone dust first, and then 
sharp red stuff. 

Generally, cut pinions are used for 
the centres, and in this case the body 
of the arbor is sufficiently large to 
allow the front pivot to be made from ' 
the solid arbor ; hut in some move¬ 
ments, particularly those used fur ' 
spring di^, the centre pinions are ! 
made from pinion wire in the manner ; 
just described ; hut for the front 
pivot a hollow tube of hardened and I 
tempered steel is soldered on to the , 
arlior. This piece should always pro- i 
ject sufficiently far through the pivot j 
hole to allow it to be squared to receive 
the friction spring wliicli carries the 
motion work. In cases where tliis 
pivot is much cut, it is best to remove 
this piece and substitute a new one, 
and as these pinions are very long and 
flexible, some difficulty will be ex- 
pBrienced in turning this pivot unless 
some form of backstay is used to sup- 
pert the arbor, and prevent it springing 
from the graver. 


JNDINH : nejttirmg. 

In common clocks, where l»th third 
I and eHcajie pinions ire worn hy the 
j wheel teeth, if the fiivots arc still in 

> gooti condition, atid tlie cxjwnso of new 
j pinions is objected to, vor}'goodresults 

can be obtained by the followingaltcra' 
i tion. The third pinion Iciwes must lie 
I turnetl back from the outer end rather 

> more than tiie thickness of the centre 
i wheel, the pivot shoulder also turned 
I back the same distance, the pivot re¬ 
made, burnished, and shortened. 

I Then the pivot bole in the front plate 
I is carefully opened with a broach to 
f about twice its original size, and a 
1 stopping with a goixl large shoulder is 
I turnevi true on an arljor and riveted 
into the plate. The thicknetw of tlie 
shoulder of his stopping will de|)end 
on the amoui.t that you have shortened 
the arlujr, hi <1 must Ije such as just 
to give (‘orrec, end-shake to the pinion. 
By shifting the thinl wheel and its 
pinion thus, a fresh jiortion of Isith 
the third an<l escajie pinions is bnmght 
into action, and as goes! results will be 
olitained as hy putting 2 new pinions, 
with a ve:y small e.\penditure of time 
aud trouble, 

Jiicape Wherfu .—One often finds in 
old clocks that tlie escape wfieel is so 
much out of truth that anything like 
close scaping is out of the question, as 
HU much drop has to be given to enable 
some teetli to escape, tliat nearly all 
the (Kiwer is lost; in such a case a 
new wheel is a necessity, and if you 
want to get a good hanl wheel you 
must make the blank yourself. Take 
a piece of hard sheet brass, about twice 
as thick as the wheel is to be when 
finished, and cut from it a square 
sufficiently large for your wheel; then 
with a luunmer with a sliglitly rounded 
face, reduce it to nearly the thickness 
you require. In hammering, gor^pi- 
larly over the surface, so tliat no 2 
consecutive blows fall on* the same 
spot; and when one side is doue, turn 
it over, and treat the otI|pr in the 
same way. File one side l£t, find the 
centre, and drill a hole nearly as large 
as required for the collet; cement it 
with shellac to a flat-faced chuck in 



UliOCK AND WATCH MENDING : KepairiDg. 


the lathe, and centre it true hy the 
centre hole. Mark with the graver 
the size of the wheel, and with a 
narrow cutter remove the corners ; 
face the blank with tlie graver, and 
turn it to Hize, leaving it slightly 
larger tliaii the old wheel; knock it off 
the chuck and reverse it, bringing the 
turned face next the chuck, turn that 
facefiatand to thickness, and itisready 
foncutting. After it is cut, remove any 
burrs with a fine file, and mark a circle 
to show the thickness of the rim, and 
on that circle divide it into the number 
of arms it is to have ; mark also a 
smaller circle slightly larger than the 
collet on which it is to be riveted, 
draw lines through the divisions in the 
outer circle and the centre of wheel 
to mark the centre of the arms. Drill 
a hole l>etween each 2 arms to enable 
you to enter the file, which to begin 
with should be a coarse round one, 
then follow with the crossing file, 
holding th.j wheel l»etween a piece of 
thick canl in the vice ; huish by draw- 
filing the arms and crosses with a very 
smooth file, followed by a half-round 
scraper used as when draw-filing. 
This leaves the surface smooth and 
ready for the burnisher, of which tool 
two different shapes will l>e required, 
one oval, and the other half-round. 
These tools, when in use, require to 
be repeatedly cleaned on a piece of 
leather, and passed over the palm of 
the hand, to prevent tearing up the 
surface of the metal. The wheel teeth 
are now polished out with a short- 
haired brush and fine crocus and oil; 
then take out the file marks from both 
sides of the wheel with water-of-Ayr 
atone and oil, and it is ready for rivet¬ 
ing on. 

The riveting stake for clockwork is 
exactly like the ordinary pinion rivet- 
ing stake used by watchmakers, only 
it is in 2 pieces dividing down the 
centre of the holes ; if it were in one 
piece, the pinion head would prevent 
It passing through a hole of the proper 
to fit the collet; it has 2 ste^y 
pins to ensure its coming together 
properly. Take a alight chamfer out 
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of the front of the wheel hole, and 
roughen the smrfoce of it with a graver, 
turn the collet down to fit in tightly, 
and rivet it on with a half-round 
I punch, taking care to strike light 
! blows and keep the wheel turning 
while riveting. It is then ready for 
stoning off and polishing with a flat 
wood polisher and fine crocus and aU. 
In (3t)8siiig out a small delicate wheel, 
it is a g^ plan to fasten it with 
shellac to a flat plate of brass, having 
a hole in it rather laiger than the 
inside of the rim of the wheel. In 
this way all danger of bending a tooth 
of the wheel accidentally is avoided, 
and the crossing can be finished with¬ 
out removing it from the plate. 

A few hints on cutting escape wheels 
may be useful to those who possess a 
wheel-cutting engine. 

The form of cutter used for brass 
wheels is what is commonly known as 
a fly, or single-tooth cutter, driven at 
a very high velocity. If the cutter is 
of proper form and well polished and 
the blank to be cut is firmly supported, 
the teeth cut will have a perfectly 
smooth polished sur&ce, requiring no 
further finishing. 

There are several forms of spindle 
in use to cany single-tooth cutters. 
The one shown in Fig. 97 is very 
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convenient, and easy to make. A 
plain steel arbor 2i in. long and A in- 
diameter is centred, and turned down 
at the left end for a short distance, 
to receive the brass pulley by means 
of which the spindle is driven; the 
> other extremity of the arbor is also 
j turned down for a length of § in., to 
about I in. diameter. A flat is Med 
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on one side of the arbor for nearly 
half its length, until it is level with 
the reduced extremity of the arbor. 
A taper dove-toil groove is then filed 
at right angles to the axis of the arbor 
and down to its centre to receive the 
cutter (this groove should taper so 
that the cutter enters tail first), and 
at the centre a hole is drilled, tapped, 
and a screw fitted as shown to secure 
the cutter in position. The extremi¬ 
ties of the arbor are now hardened and 
let down to a full straw colour, the 
pulley is driven on and turned true, 
and both centres are finished to fit 
the centre, screws accurately. 

The cutters are made from square 
steel, carefully filed to fit the groove 
in the cutter spindle, and when pro¬ 
perly fitted, knocked gently in with a 
light hammer; a hole is drilled to 
correspond with the screw hole in the 
spindle. The cutter is now filed out 
to the shape required, using the old 
wheel as a gauge ; for a sm^ engine, 
the cutter should not project more 
than ^ in. beyond the arbor. The 
angle at which the cutter is sharpened 
must be but little less than 90° (if made 
more acute, the cutter will chatter and 
not cut a smooth surface); of course, 
in filing, the angle will be made less 
than t^, but in the final smoothing 
and polishing it must be increased to 
this. After it is filed to shape, it is 
knocked out of the spindle, covered 
with soap, and hardened—the face 
rubbed bright and tempered to a straw 
eolour—the shank being let down still 
softer to prevent its breaking. The 
flat side and face of the cutter are 
smoothed witb oil-stone dust, and 
polished with either diamantine or red 
stuff on a hell-metal polisher, and the 
curved edge is done in the ordinaiy 
lever-end tool. Every portion of the 
cutting edge must be perfectly smooth 
and polished, or it will not produce a 
smooth surface on tbe wheel; when 
in use, if at- any time the cutter is 
found to have a film of brass forming 
on the edge, it should be re-sharpened 
imd polished at onoe. With a cutter 
(rf.tbis description working on brass it 


will be found difficult to drive it too 
fast. 

In adjusting the cutter in the engine, 
in order that the angle of the wheel 
teeth may be kept the same as in the 
original wheel, the old wheel is placed 
in position in the engine, and centred 
by the pump centre, then the cutter 
spindle is adjusted by its screws until 
the cutter passes freely between 2 
teeth, when the set-screws are tight¬ 
ened. It will be found best, if accu¬ 
rate work is desired, to remove the 
greater part of the material at one 
cut, and then to finish with a very 
slight cut at last. The cutter must 
not be forced, but passed through at 
one uniform speed, rather too slow 
than fast, and kept liberally supplied 
with oil while cutting. If a cutter is 
required for a train wheel, some diffi¬ 
culty will be found in making one, so 
that both sides of the teeth are rounded 
alike, unless some special tool is made 
to ensure this ; if Duly one or two 
wheels are to be cut, the following 
plan will give very go^^ results with 
hut little trouble. 

A piece of steel having been fitted 
to the cutter spindle, as described 
before, a centre is formed at each end ; 
fix a ferrule on, it, and turn the end 
that is to form the cutter like a coni¬ 
cal point of rather large size ; making 
the pivot to just fill the spa^ between 
two teeth of wheel of the size you re¬ 
quire. The pivot is polished carefully 
and then a flat is filed down to the 
centre, leaving just half of the pivot 
—it will then ba exactly like a half- 
round Ixt in section; it is hardened, 
tempered, polished on the flat, the 
end stoned off square almost, and that 
also polished. Id making a cutter on 
this plan, the sides are of necessity 
exacty alike; the only disadvantage 
is that as it is sharpen^ by polishi^ 
the flat face only, itf graduj^ly gets 
smaUer after bmng .sharpened a few 
times. 

The parts most frequently Aund to 
require repair in the striking trains of 
clocks, are the {nverts of the upper 
pinions, especially those of the fiy, (an 
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wheel, and pallet wheel. If the points 
are only slightly cut, they can be 
re-tum^ and polisheid, wd a new 
hole put in ; but if to entirely remove 
the marks the pivot would have to be 
much reduced in diameter, a new pivot 
is the only resource. 

In putting in new pivuts, the best 
vray of centring the arbor is to put a 
lantern runner in the throw, having a 
hole large enough to take the sloped* 
off shoulder in the arbor; then the 
arbor can be centred with the graver, 
and the drill started perfectly true. 
A short stiff drill should be used 
(fitted to a plain runner in the throw), 
ground to cut in one direction only, 
rather thin at the point, and quite 
parallel for a short distance behind 
the cutting angles. The drill should 
be left quite l^rd, or, if a soft arbor 
is to 1)6 drilled, it may be tempered 
to a light straw colour, and the rest 
of the shank rather softer. If this is 
lubricated with ^ther turpentine or 
benzine, but little difficulty will be 
found in drilling the arbor ; the hole 
should be rather deeper than the pivot 
is long, and in size rather larger than 
the pivot is to be. A piece of staff steel 
is now centred, hardened, blazed off, 
turned down true to fit the hole, and 
very slightly tapered (if too taper, the 
arbor will be split in driving it in); 
when it hts half*way in, draw-file it 
carefully, and cut it to length, filing 
the outer end off square. A few blows 
of a light hammer will fix it firmly in 
position, then the extreme end of the 
pivot can be turned to a centre, 
through a hole in the lantern runner. 
The pvot can now \)e turned down to 
size, polished, burnished, and the end 
rounded up. There are several tools 
sold for centring arbors for drilling, 
but there is no more accurate way 
than that described ; as, if the hole 
should get out of truth in drilling, 
subsequent returning of the centre on 
the pivot end after it is inserted, cor¬ 
rects this. Should the pallet-wheel 
front pivot require repairing, a centre 
will have to be out with the graver in 
the end of the square (as usually it is 


finished off almost flat at the end) ; 
then a male centre can be used, and 
the pivot turned and polished in the 
usual manner. This pivot is nearly 
always the first to show signs of wear, 
owing to the great strain on its lock¬ 
ing, particularly in weight clocks. 

liMk and Gathering Pallti.—Va 
many old clocks, particularly in long- 
case striking clocks, the rack and 
^thering pallet are frequently found 
in very condition ; the pallet per¬ 
haps fitting the square very badly, 

, thus making its depth with the rack 
very uncertain. To m^e a new pallet 
is anything but a difficult matter ; yet 
I one seldom sees one properly made by 
j the clock jobber. Frequently pallets 
are made of brass, a most unsuitable 
I material for this purpose for English 
clocks, where the pallet not only has 
I to gather up the rack, but also to stop 
the train at the conclusion of the strik- 
I ing. If the rack depth is planted as 
^ deep as it ought to be, there is not 
room for a very stout b^ to the pal- 
, let, and nothing softer than steel 
should be used for this purpose in good 
work. In the absence of a proper 
forging, a pallet may be made ^m a 
square bar of steel, thick enough to 
give the requisite length of bews. 
Mark the length of the tail of the pal¬ 
let, and file it down to almost the re¬ 
quired thickness ; file also the opposite 
of the bar smooth and flat. Mark 
the position of the hole, and drill it at 
right angles to the face; the diameter 
of the hole will be the same as the 
small end of the square on the pal¬ 
let pinion—measuring across the flats, 
of course. Start the comers of the 
square in the position you require 
them with a good square file; then 
take a piece of broken square file of 
rather a coarse cut, and of the same 
taper as the square on the pinion; oil 
j it, and drive it in with a few light 
; blows of a hammer, turn the pallet 
I over and knock it out again, turning 
' it a quarter round each time you with¬ 
draw it. In a few minutes you can 
’ thus form a good square sti^ht hole, 

I and fit it accurately to funion-square. 
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Put it on au arbor, and turn the ends 
square and to len^h, see that the tail 
is at right angles to the hole, also file 
the boss to form and shape the lip. 
This is usually made straight and the 
back sloped off; consequently it scra^ies 
the rack teeth with its extreme end 
only’, and wears quickly. As the pal¬ 
let is in reality a pinion with only one 
leaf, its durability is increased by 
curving the face similar to a pinion 
leaf cut in lialf. The end of the tail 
of the pallet should be rounded and 
finished off smoothly at right angles 
to its face, it^ length such that it is 
well free of the pin in the rack when 
gathering the last tooth but one, and 
rests fairly on the pin when the rack 
is up. 

If tlie tall of the pallet were left 
quite sti'aight, and tlie end filed off 
square, there would be danger of the 
rack being held up l>y the pallet, i>ar- 
ticularly when the pin in the rack is 
planted lower down than it should be, 
its proper position being mther above 
the top of the teeth. The tail of the 
pallet is therefore curved to just throw 
the rack off. 

If any of the rack teeth are damaged 
at the points, it may be necessary to 
slightly top all the teeth and file them 
up again ; only the backs, or curved 
sides of the teeth, should be filed, 
finally taking the burr off with the oil¬ 
stone slip. In order to make the 
depth correct again, the rack arm is 
^carefully hammered a little, to stretch 
it; great care must be taken to keep 
the teeth truly in circle, also to see 
that they are well free of the boss 
of gathering pallet—not only when it 
is in position resting on the rack pin, 
but aiao when it hiw moved into the 
position that it would be in when the 
clock has warned. If the boss of the 
pallet is not perfectly concentric, it 
may be just foul of the rack teeth in 
this position, although free when tried 
with the pallet resting on the stop pin. 
Sometimes this fault occurs in clocks 
that have been recently repaired, and, 
unless you suspect it, it is rather liable 
'to escape detection, as workmen divide 


the run differently. Apparently, some 
consider this a matter of no import¬ 
ance, as you sometimes meet with 
clocks in which the hammer Ijegins to 
lift as the clock warns, and a lot of 
useless run after the hammer has 
fallen. This is just the reverse of 
what should be the case, as the more 
run you get before the hammer begins 
to lift, the less probability there will be 
of the clock failing to strike when the 
oil gets thick. 

Sprhuf TuU to the Rack .—A frequent 
source of trouble in some old clocks 
is the spring tail to the rack ; it is in- 
temled to allow the hands to set for¬ 
ward without allowing the clock to 
strike. H the spring is weak and the 
rack spring strong, it sometimes gives 
a little and allows the rack to fall 
lower than it sliould, couse^iuently a 
wrong hour is struck ; mi excess of 
end-shake to the hour wheel will also 
cause this fault,* if the snail is 
mounted on the hour-wheel pipe. 
This is, of course, easily corrected by 
the thicker collet in front of the 
minute hand. 

Suspension Spring .—Another part 
that in ordinary clocks gets but bttle 
attention paid to it is the suspension 
spring for the pendulum. Any old 
piece of spring is generally considered 
good enough to make a suspension 
spring from, and the consequence is 
that one seldom meets with a spring 
tliat does not wind or twist more or 
less, it l>eing almtist impossible to 
straighten a curved piece of spring 
and keep it quite flat. If you wish to 
have the best material for this purpose, 
get some straight lengtlis of st^ from 
the main-spring m^er, of various 
thicknesses, and keep it for that pur¬ 
pose ; they cost but little, and save 
time in grinding down, straightening, 
etc. The chops at the top of the 
spring are usually made by-cutting a 
slit in a piece of'brass of auitwle 
thickness, and closing the aHt down 
with the hammer upon the spring 
until it fite it. 

A much better plan is to make the 
chops of 2 pieces of hrasB, aud rivet 
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them together with 4 rivets ; the bot¬ 
tom edges should be slightly rounded 
off to prevent any chance of the. spring 
broakiiigat tliat jxmit, asit sometimes 
does if the edges are left sliarp. 

With regard to the strength of the 
spring, very few axe met with that 
are too tliin ; but many err in the 
opposite direction, and are very much 
too thick. It is not always advisable 
to substitute a much thinner spring— 
especially should there be but little 
room for the pendulum to vibrate in, 
as Bomctiines the are is so much in¬ 
creased iis to cause tlie pendulum to 
strike the sides of the case, rendering 
it necessary to substitute a lighter 
weight or a weaker spring. The slit 
in the top of the pendulum is usually 
cut with a tliin saw, and then closed 
with the liammer ; but there is no 
certainty of keeping it straight this 
way, and it takes but little more time 
to a true slot and fit a slip of 
brass to fill it up to the prof»er size, 
thus keeping the spring true with the 
rod. 

For mthing neic holes in the plates 
of clocks, many workmen use a punch 
which is more fit for a blacksmith, and 
hammer the plates about to close the 
holes which are worn. Instead of 
bruising the plates with such an in¬ 
strument, why not go the right way 
to work, thus : cut off a piece of hollow 
brass wire (after it has been filed true 
and slightly tapering), o{)en the hole, 
so that the wire can 1^ driven tightly 
in ; if you cut it off the proper length, 
BO that it just goes through the plate, 
it is very little trouble to reknit in, 
and when the job is dune, and properly 
chamfered, it looks neat, and is in 
every respect better than a hole which 
has been knocked out of the round, 
and often out of depths. With this 
little matter, the first trouble is the 
best, for even if the knocking or 
punching job does answer for a time, 
it soon gets worn again. This method 
is preferable for English, French, and 
American clocks. One way of putting 
teeth into wheels is to make a hole 
through the plate of the wheel immedi¬ 


ately below the point from which the 
tooth has been broken. Let its dia> 
meter be a little greater than the width 
of a tooth. Next, with your tooth-saw, 
cut down where the tooth should 
stand till you come into the hole. 
Ypu then dress out, with a head upon 
it, a piece of brass wire, till it fits nicely 
into the cut of the saw, with its head 
in the hole. With a fine graver you 
then cut a crease into the wheel plate 
alwve and below, on either side of the 
newly fitted wire ; after which, with 
your hammer, you cautiously spread 
the face of the wire until it fills the 
creases, and is securely clinched or 
riveted into the wheel. Tliis makes 
a strong job, and one that dresses up 
to look as well as any other. 

The collet in front of the hands is a 
little thing, but it is seldom right; one 
that will hold the bands firm, and allow 
them to be moved small portions of 
space with ease and certainty. Before 
making a collet, first straighten the 
minute spring, and put it on its place 
on the centre pinion. Put the minute 
wheel on its place on the top of it, 
and then the minute Ijaud on its place ; 
now see the space there is from the 
surface of the hand to the pin hole in 
the centre pinion. Make the collet 
so high that it will just cover the hole, 
and then cut a slit in the collet just 
as deep as the hole is wide. Make the 
slit to correspond with the hole in 
every way, and in such a manner that 
when the pin is put in it will fit 
without sheke. A collet made in this 
manner will last as long as the clock, 
and when the minute spring is set up, 
the bands will always be finn, and at 
the same time move easily, and not 
affect the motion of the dock when 
they are set backward or forward. The 
square on the pipe of the minute wheel 
sometimes projects through the minute 
hand, and the collet p^ses on it in 
place of the hand. \^en this is the 
case it sliould be filed down, beoause 
the minute liand cannot be held firm, 
unless the collet be veiy much hol¬ 
lowed at the bock, which it is not 
always advisable to do. 



848 


Clock JlNd Watch Mbndino : Repairing. 


Examination and talcing iapieca .— 
The BUflpension of the pendulum, the 
peudulum spring, and the action of the 
crutch, or back fork, on the pendulum, 
are all of the most vital importance. 
The spring should be perfectly straight, 
and should fit into the slit of the cock 
without shake, and the slit should be 
perfectly straight, and at right angles 
to the dial of the clock. The b^k 
fork should fit easily and without 
shake, and the acting part stan<l at 
right angles to the frames. The pen¬ 
dulum Iwb should swing exactly in a 
plane with the frames and the dial. 
After a clock has been put in its case, 
before putting on the head, it is well 
to get up high enough and look down 
to see that ^ these parts work as has 
been described. Before taking the 
movement out of the case, it is advis¬ 
able to see whether you can find out 
the immediate cause of stopping. The 
points to which to direct attention 
are : The hands, to see if they are in 
any way bound ; the catgut lines, to 
which the weights are attached ; the 
striking parts, to see if there is any 
mishap connected with them; and 
the Mndulum, to see if it is free. If 
all ^ese things are correct, and the 
clock appears dirty, conclude it wants 
cleaning, or that it needs some repairs 
which will necessitate its coming to 
pieces. Having satisfied yourself on 
these points, proceed to take off the 
2 weights and the pendulum, and 
cemove the movement to your work- 
board to undergo the requisite examin¬ 
ation, cleaning, and repairs. Placing 
it, di^ downwards, on the board, com¬ 
mence ly unscrewing the screws ly 
which the movement is fixed to the 
seat-board, and remove it. The bell- 
stud screw is now unturned, and the 
bell, bell-stud, and screw are placed 
on the board ; then the bridge or 
'‘cock*’ screws and the pallet are 
taken out, a^d the cock is screwed 
back in its place, The cock is replaced, 
so that you may turn the movement 
jpver Without fear of scratching the 
^1^k plate, and it is left on till the 
Jwt thing before the actual cleaning 


commences. The clock is now turned 
over face upwards, the small pin that 
secures the hands is removed with the 
pliers, and the collet or washer and 
hands are taken off. Pull out the pins 
that hold the dial, and remove it. 

The movement consists of 2 distinct 
sets of “ trains ” of wheels, set within 
2 brass plates, which are kept the 
p^per distance apart by turned pillars, 
^ese are riveted to the back plate by 
one end, while the other ends pass 
through holes in the corners of the top 
plate, and are there secured by pins. 
One train of wheels and pinions con¬ 
stitutes the “going” part of the 
machine, and the other, with the 
various appurtenances connected with 
it, the “ striking ” mechanism. 

The going train comprises the first 
or great-wheel and barrel, upon which 
the line runs; the centre wheel and 
pinion; third wheej, and pinion, and 
the escape wheel and pinion. The 
striking train comprises the striking 
great-wheel and barrel; pin wheel and 
pinion ; gathering pallet, pinion, and 
wheel; warning wheel and pinion ; 
and the fly and its pinion. The names 
of the other parts of the clock are the 
pallets and crutch ; cock ; pendulum ; 
bell-Btud and bell; motion work, em¬ 
bracing the cannon pinion, minute 
wheel, hour wheel, and snml; the 
hammer and hammer spring ; lifter; 
detent rack ; rack s^sring ; rack book, 
and gathering pallet. 

The parts of a wheel are the teeth, 
the rim, the crossings, and the collet, 
or piece of brass on which the wheel 
is riveted. The parts of a pinion are 
the leaves or teeth, the arbor or axle, 
and the pivots which run in the holes. 

Having obtained a good general idea, 
of the mechanism, proceed to take the 
clock to pieces. Remove the motion- 
work and the various parts connected 
with the striking, which are uttder the 
dial; pull out the pins which hold tike 
top plate on, take it off, and !^move 
the wheels. Take off the hammer, 
tail spring, and the cock, and tto clock 
will ^ r^y for cleaning; 

Cleaning, —Diffensnt workmen have 
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different methods of cleaning a clock, 
each supposing his own to be best; 
the following '^l be found as good as 
any. Mix up some rotten-stone with 
any good oil, and with a stiff clock- 
br^ rub thoroughly over every part 
until all tarnish is removed. In brush¬ 
ing the plates, the brush must take 
one direction only, namely, length¬ 
ways of the plate, so that the scratches 
may appear in straight lines, other¬ 
wise it will look bad when hnished. 
Should there be any rust on any of 
the steel work, it must be removed 
with fine emery cloth, and then rotten- 
stoned. Remove as much us possible j 
of the rotten-stone and oil with an old 
duster, finish with a clean brush 
wetted with turpentine, and wipe dry 
with a clean duster. In cleaning 
the wheels, etc., care must be taken 
not to bend the teeth, or any other 
delicate parts ; and not to rub suffi¬ 
ciently hard and long in one place to 
take off the comers and destroy the 
proper shape. Take especial care to 
dean out the teeth of the wheels, the 
leaves of the pinion, and round the 
shoulders of the pivots. The holes in 
the plates must also be well cleaned 
out with thin strips of leather, holding 
the plates in the bench-vice. Wrap a 


end upon the filing-block held in the 
bench-vice, file them to the proper 
taper. Keep turning the pin round 
towards you, but only move it when 
the file is going in the opposite direc¬ 
tion, that is, away from you. When 
filed to shape, they must be draw-filed 
with a smooth ^e, and finally bur¬ 
nished with a fiat burnisher. A flat 
burnisher is simply a smooth piece of 
fiat steel, and requires rubbing on the 
emery stick, so as to produce a grain 
cross-ways. 

Rrncvnnrj WKcd Teeth .—A much- 
recommended method of renewing 
wheel teeth is as follows: Proceed by 
fitting in a suitable piece of brass. 
Then procure a slip of zinc, drill a 
hole through it, and fit it tightly on 
the pinion or arbor on wUch the 
wheel is mounted. Secure it at a part 
where the teeth are sound, and cut it 
to the shape of the wheel; then vnth 
a slitting file or saw, cut out a pattern 
of 5 or 6 teeth more than you require 
in the new piece. When the zinc 
pattern is an exact copy of that part, 
bring it round to the new piece, avow¬ 
ing 2 or 3 of the zinc teeth to inter¬ 
sect with the wheel at both ends of 
the new piece. Fix it in this posi* 
tioD and the new teeth may then 


duster round the 
part that goes in 
the vice, unless 
the jaws are pro¬ 
vided with lead 
clamps, BO as not 
to mark the 
plates. 

When every 
partis thoroughly 
clean it will be 
ready for “exam- 
mkkg," by means 
of taper iron pins, 



with a loop 

formed at one end, for affording fa-1 
oility in {Mokingthem up off the board, I 
and about 2 in. in len^. To make 
them, out off the required number of 
pieces of iron wire, and form the loops 
at the ends ; put them one at a time j 
in the hand-vioe, and, resting the free | 


be cut with the greatest ease and 


accuracy. 

When a pivot is much worn or out, 
if it will admit of it, it may be run ” 


(filed) down smooth and straight 
means of the *‘turns’* shown 


Fig. 98. To “run ” the pivot, 







850 Clock and Watch Mending : Repairing. 


the turns in the vice, and put in a , 
female centre at one end, and a run> ] 
ning centre at the other. Secure a j 
wsrew ferrule upon the liound end of j 
the arbor, and jiutting the point of 
the sound pivot in the female centre, j 
adjust the position of the running ' 
centre, so that its groove receives the ^ 
imperfect pivot, and aUows it to have ■ 
a good ^tearing. Put the gut of the 
cane bow round the ferrule in such a ! 
manner that the downstroke may 
cause it to revolve towards you ; then, | 
placing the plain edge of a fine file ' 
against the shoulder, file down the | 
pivot until quite smooth and straight, I 
taking care that with every downstroke ^ 
of the bow the file is i>UMhed away 
from you, and at the upstroke drawn 
toward you. Lastly burnish with a 
fiat burnisher. 

EwapeiMiU ,—In repairing the es¬ 
capement, reduce the friction by mak¬ 
ing the acting faces of the pallets very 
smooth and of good shape, avoid all 
excessive drop and consequent loss of 
power, and render it as free as possi¬ 
ble from liability to the variation of 
the motive force. To examine the 
escapement, place the third wheel and 
escape wheel in the plates, and pin 
leather with the examining pins. 
Sm that the pallets and crutch are 
tight on their arbor, and observe 
whether the pallet* are worn by the 
action of the escape-wheel teeth. Put 
in the pallets, screw on the cock, and 
^ whether the holes of the pallet 
arbor pivots are of proper size ; it is . 
veiy important that they should be j 
only lar^ enough for the pivot* to be 
just free. If found to be too large, I 
remedy at once by putting new ones ; j 
return the pallets to their place again, 
and proceed to test the action of the 
escape wheels upon the pallets by ! 
pressing forward the third wheel with 
one band, and confining the action of | 
the pallets by holding the crutch with ! 
the other, and then slowly moving it 
from ride to ride a sufficient distance : 
to Ut each successive tooth escape “ 
the pallets. For the escapement to be 
odrrect, it should fulfil these condi¬ 


tions r The drop-on to each pallet 
should be equal, and only sufficient to 
give safe clearance to the tooth at the 
bock of the pallet from which it has 
dropped ; there should Ije as little re¬ 
coil as can be obtained from the shape 
of tlie escape wheel; the pallets should 
not scrape the hack of the escape- 
wheel tmth; and the faces of the 
pallets should be perfectly smooth, and 
of such shape as to require to be moved 
by the escape wheel Iwfore “escaping " 
a sufficient distance to ensure a “ good 
action” or movement of the pendu¬ 
lum. As a genenvl rule it will be 
found sufficient if the end of tlie crutch 
moves about ^ in. from drop to drop 
of the wheel teeth. If the pallets are 
worn, the wearings must be filed out, 
at the same time taking advantage of 
the opportunity to make them a good 
shape. 

The escape wheel^ should nearly fit 
the wheel, when pressed into it on 
either side, as far as it is possible for 
them to go, the great object being to 
have as little recoil as possible. The 
first thing to be done Itefore taking out 
the wearings, or altering the shape of 
the pallets, is to “let down” the 
temper. This is done by heating them 
to a cherry red, and blowing them 
to gradually cool again. Having 
thus softened them, file the wearings 
nearly out with a rather fine file, and 
alter to proper shape. Then smooth- 
file them, and lastly, with a bell-metal 
or soft steel rubber and oil-stone dust, 
finish them very smooth and free from 
file marks. They can now be hardened 
by heating to cherry redness ami 
plunging into cold water, and after¬ 
wards tempered by warming till a part 
previously brightened with emery 
turns to a straw colour. If, upon 
trial, there is found to be too much 
“drop” off the outside pallet, .on to 
the inside one, the pallets need 
“ closing, ” or bringizig closer together, 
which is best effect by placufg them 
upon the jaws of the vice, ojwned to 
a suitable distance, and giving them a 
^tap with a small hammer, so as to bend 
them nearer to each other. Take 
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great care iu doing thiB, and seo that t cient distance between the pallets, 
the pallet arms have hrst been softened Some escape wheels are cut so irregu- 
by heating as before directed, or they [ larly that it is impossible to get a good 
will bret^. If there is too much escapement. 

‘ ‘ drop ” oil' the inside pallet on to the | The opening in the crutch should be 
outside one, the pallets require bring- ! sufficiently large for the pendulum rod 
ing nearer the wheel. If the excess | to move freely, with a little side-shake 
is not very great, it may be coiive- ' and no more ; if at all rough inside, it 
niently altered by lowering the cock a j must be made smooth and burnished, 
little. To do this, remove tlie steady- ' and then closed in to the proper size, 
pins from the cock, and move it n>und, See that the pendulum is sound every- 
80 that the “drop "is conected ; then where; tliat the spring is not crack^ 
drill new holes in the plate for the or crippled; that the regulating nut 
steady-pins, so that the cock will be i and screw at the bottom act properly, 
kept in its new place. When the drop ! and the bob slides easily on the rod. 
is very excessive, new holes must be Sec also that its suspension is sound : 
put in the bock plate nearer to the i it should rest well on the stud, and fit 
escape wheel for the cock screws, and , sufficiently tight as not to move at the 
the cock lowered as much as is ueces- lop altove the slit when swinging, 
aory to make the drop ecjuol and cor- The striking train is generally exa* 
rect. Fig. 99 shows the escape-wheel | mined before taking to pieces in a less 

critical manner ; it is seldom so bod as 
to fail in striking, there being no resist¬ 
ance for the striking weight to over¬ 
come except the tension of the hammer 
tail-spring and rack spring, and the 
inertia of the train wheels. Should 
it be thought necessary, however, to 
be more careful, the course of pro- 
cedure would be exactly similar to 
tliat described for the going train. 
The examination of the dial work is 
usually left until the clock is put 
together, as any errors can be easily 
altered, without in any way interfering 
wdth the rest of the clock. The plates 
are next carefully wiped witli a clean 
duster ; a leAtherstripispassedthrough 
the holes, and the wheels, pinions, and 
and pallets. The arrow indicates the other p^s are brushed clean, ready 
direction in which the escape wheel for putting together, 
revolves : a, outside pallet; 6, inside Putting Together ,— Commence by 
pallet. Tiiough it is proper to leave screwing on the hammer spring and 
as little “ drop ” as possible, do not the cock. The ci>ck is put ouin order 
cany this to extremes ; but remember to allow the pivots to go through the 
to give sufficient to ensure clearance holes until the shouldei's rest on the 
after a little wear, and under disad- plates, as the wheels do not fall about 
vantageouB circumstanoes, or else after so much then as they otherwise would, 
going a few weeks, the pallets will and also to prevent the back plate 
catch, and the clock will stop. When being acratched by the workburd, 
the edge of the inside pallet catches Place the lower part of the plate to* 
upon a tooth, the pallets are too close wards you, and put the wheels, ete., 
to the wheel; when the ed^ of the in their proper places in the following 
outside pallet catches, there xs insuffi* order : Centre wheel, third wheel, 
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two great wheels, hammer, pin wheel, 
escape wheel, gathering-p^Iet wheel, 
warning wheel, and last, the fly. Take 
care to have the catgut lines running 
the proper aide of the legs or pillars. 
If there is an arbor for a strike or 
silent ’* arrangement, put it in now. 
When these parts are in their proper 
positions, carefully put on the top 
plate, and pressing it moderately tight, 
guide the pivots into their respective 
holes, starting from the lower part of 
the frame. It is sometimes a great 
assistance to put the point of an exa« 
mining pin‘into the holes of the lower 
{^lars, when the top plate is on suffi¬ 
ciently far, as you have only then to 
attend to the top part. For the clock 
to look well when flnisbed, there must 
be no finger marks upon any pert; to 
avoid wUch, hold the plat^, etc., 
with a clean duster when putting to¬ 
gether, and keep it asbrightas possible. 
When each pivot is in its pl^e, and 
the top plate is resting fairly on the 
shoulders of the pillars, pin up with 
the examining pins, and test the 
correctness of the relative positions 
of the wheels. 

There cannot, veiy well, beany mis¬ 
take with the ** going train, but it is 
advisable just to press round the great 
wheel a turn or so, and see that all 
runs freely. The wheels of the striking 
tr^, however, require to be placed in 
certain arlntraiy positions in r^rd 
to each other, except the great wheel 
and fly, which are exempt. The first 
pofiition to be tested is that existing 
between the pin wheel and the gather¬ 
ing-pallet pinion. In order to do this, 
put on temporarily the rack, rack 
spring, hook, and gathering pallet. 
Let the rack hook hold the rack 
gathered up, with the exception of 
one tooth, and move round the pin 
wheel very slowly until the hammer 
tap just d^pe off; at that instuit the 
teal of the gathering pallet should have 
about I in. from the pin in the rack 
which stops the striking. If there is 
an .excess of this, or if the hammer 
^ is resting on a pin, the top plate 
blust be slightly raised, and the pin 


wheel moved a tooth farther on in 
the pinion until it is as near this con¬ 
dition as possible. The reason for 
making the striking chain cease run¬ 
ning, as soon as can safely be done after 
the lummer falls, is that there may be 
as much run as possible before it has 
to raise the hammer and overcome the 
tension of the hammer spring. Under 
no circumstances leave the hammer tail 
“ on the rise ”—that is, resting on one 
of the pins of the pin wheel—when 
finished striking. 

Having adjusted this, see that “ the 
run ” of the warning wheel is right. 
Put on the lifter, and gradually raise 
it till the rack hook liberates the train, 
and “ warns.” The distance the warn¬ 
ing pin should run is half a turn, so 
that immediately before it ** warns ” it 
should be exactly opposite the piece 
on the detent, against which it is 
stopped, until the lifter falls and the 
clock strikes. See that the warning 
pin catches fairly on the stop-piece of 
the detent; if it does not, it is because 
the rack hook is raised either too soon 
or too late by the detent: alter as may 
be necessary. When the tnun is quite 
correct, remove the rack, etc., andfdn 
up the plates finally with good-shaped 
pins. 

It matters little what care may be 
bestowed upon repairing and cleaning, 
if the clock is badly pinned up, for no 
certainty of performance can be ex¬ 
pected in such a case. Therefore in^e 
a proper shaped pin, not too thorny 
nor too straight, but gradually taper¬ 
ing, round and smooth, and well fitting 
the hole it is intended to oooupy; 
then drive it in tight, and out off at 
an equal length each side of the hole. 
The front plate will now be rea^y for 
oiling. 

—To make an “ oiler,” file 
up a piece of iron wire something like 
an examining pin, but about^ in. long, 
and then flatten out the end Hke a 
drill. A very »)od oil fqr house 
clocks is olive-oil. Pour some into 
some small vessel, and with the point 
of the oiler prooe^ to oil the- pivots 
of the front plate by putting a Uttle 
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into each sink. A very little is suffi¬ 
cient, or it will flow over, and run 
down the plates, giving a very bad ap¬ 
pearance. Slightly oil the studs upon 
which the rack and other parts work. 
The cannon-pinion spring may now be 
put on the centre arbor, and the can¬ 
non pinion and minute wheel in their 
places. They must work together in 
such a manner that the lifter falls ex¬ 
actly when the minute hand is up¬ 
right ; put the minute hand on the 
square of the cannon pinion, and see 
t^t it does so, or move the cannon 
pinion a few teeth in the minute 
wheel until right. The remainder of 
the dial work may now be put on, and 
tlie only items to observe are that the 
hour wheel works into the minute- 
wheel pinion, so that the Imur Itand 
is in its proper position when the clock 
strikes, and that the proportions and 
fall of the rack are correct. These are 
very important matters, and must be 
left exactly right, or the clock will be 
continually striking wrong. 

Few clock repairers understand the 
proportion which should exist between 
the rack and rack tail. Fig. 100 will 
probably make the « 

matter quite plain. - f 

To teat the rack in T 

its place, allow it \ / 

to fall until the tail \ 
rests on the lowest ^ ^ 

step of the snail; \ ' / 

the rack hook \ / 

should then hold \ / 
the rack, so that y 

there are 12 teeth r 

to be gathered up ; Pre. loo. 
then try it on the 

highest step—it should now exactly 
fit in the first rack tooth, leaving 
only that one to be gathered up, 
Supposing the clock strikes 13 when 
on the lowest step and 2 when on 
the highest, it shows that the end of 
the rack tail is a little too far off from 
the snail, and must accordingly be set 
a little closer. If, however, it strikes 
the right number when on the lowest 
step, and 2 when on the highest, then 
the proportion between the rack and 
1 


rack tail is wrong ; the rack tail travel 
being too great for the rack. To make 
the matter plain, suppose that we have 
to make a new rack tail, which is often 
necessary in badly used clocks. Mea¬ 
sure first with a pair of spring dividers 
the proper distance lhat the rack 
teeth fall for 12 to be struck by the 
clock, and mark that distance on a 
piece of paper, as shown b to a; then 
take the distance from the points of 
the rack teeth to the centre of the 
stud, upon which the rack works, and 
mark that as shown 6 to c ; then from 
a draw a straight line to c. Take the 
total distance the rack tail has to fall 
—viz. from the top step of the snail 
to the lowest, and from where the 2 
lines, a c and b c, are that distance 
apart, to the point, c, is the length re¬ 
quired for the new rack tail. In the 
diagram, the distance from the highest 
to the lowest step of the snail is sup¬ 
posed to be from « to d, therefore the 
length of the rack tail would be from 
d to c. When all is set right, pin on 
the dial, and put on the ^nds. 
There should be sufficient tension in 
the spring for the hands to move toler¬ 
ably tight, or they will stop when the 
minute wheel h^ to ruse the lifter. 
It is .always best to use a steel pin to 
hold the hands on. 

The clock is now turned over, and 
the pallets are put in. It is necessary 
to put a very little oU on the pallets 
where they touch the escape-wheel 
teeth, the pins of pin wheel, acting 
portions of the hammer spring, and 
crutch. See that the hammer acts 
properly on the bell; screw on the 
seat-bo^, and oil the pulleys. 

Finally, put up the clock in the case. 
Fix the case as firm as circumstances 
will admit, then see that the seat- 
board has a good bearing, that the 
dial is upright and does not lean either 
badtward or forward, and that the 
crutch is free of the b^ of the case. 
Hang on the weights, and wind them 
up carefully, observing that the lines 
run properly on the bcmls. It some¬ 
times l^pens that the line is longer 
than sufficient to fill the harrel, and, 
2 A 
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inatead of forming a second I&yer 
across the barrel, rises perpendicularly, 
until it interferes with the click work. 
The best way to rectify this error is to 
put a piece of wire across the hole in 
the seat-board in such a maimer as to 
throw it off ah desired. Put on the 
pendulum, and set the clock ‘‘in 
beat.'* The meaning of “ in beat" is, 
that the escape takes place at equal 
distances each side of the pendulum’s 
centre of gravity. When the pendu¬ 
lum is at rest, it should require to be 
moved as much to the right before you 
hear the tick " as it does to the left, 
and rice vcrsd. When “iu beat'’ it 
sounds regular, and nearly equal, the 
differences of drop making it slightly 
uneven. The general rule for setting 
in beat is this : If the right-hand beat 
of the pendulum comes too quick, the 
bottom of the crutch requires bending 
to the right; if the left-liand beat 
comes too quick, then the crutch must 
be bent towards the left. The clock 
may nowbe consideredfiniehed. Regu¬ 
lation is effected by raising the pendu¬ 
lum bob to make the clock go faster, 
and lowering it to make it go slower. 

SO-hour English Clocks.— The 
manufacture of these clocks baa en¬ 
tirely ceased; there are still a large 
number in use, however, which'ooca- 
sionally require cleaning and repairing. 
Two styles are met with : in one, the 
wheels are set within a square frame 
formed of several pieces, and known 
as ** the birdcage ” ; in the other, the 
wheels are between 2 plates similar to 
the S-day. There are 2 points of 
difference which require attention— 
the endless chain, and the striking 
mechanism. The endless chain must 
be put upon the spiked puU^s in 
such a manner that the wheels turn 
the right way when the weight is put 
on, and the part that requires pulling 
to raise the weight should always come 
to the front, so that the weight passes 
^uite free behind it, Fig. 101. Some- 
^es the chains will be found to be 
twisted, and the links, rathering up 
: into a knot, stop the clock. The way 
to rectify this is to drew up tin 


weight separate the chain at the 
lowest part, let it hang free, straighten 
both pieces, and then unite again, 
when it will be found to work properly. 
A leaden ring, of sufficient weight to 
keep the chain just tight, is to 
prevent the liability to twist. When 
a chain breaks 
from wear or rust, 
or jumps from 
being the wrong 
size, it becomes 
necessary to put 
a new one. They 
are made from 
iron wire. 

The most com¬ 
mon kind of strik¬ 
ing mechanism in 
30-hour clocks is 
kuown as the 
“ locking plate," 
and though it is 
more liable to de¬ 
rangement than 
the rack move¬ 
ment, still it is 
very largely used 
in French, American, and German 
clocks. It is much more simple than 
the rack, and one explanation of its 
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construction will be sufficient lor 
eveiy case. The various''parts are 
shown in Figa. 102 and 108: a, 
hoop wheel; 6, lifter.; o, hoop- 

whi^detent; d, warning deitent; e, 
locking plate ; /, looUng-plate detent; 
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g, lifting pin to nuae hoop-wheel do- filing or spreading the ed^es, or per* 
tent; h, Kpring'; i, vrarniug pin. In chance greater difficulties may arise, 
testing the relative positions of the and there is always a position where 
striking wheels when put together, it will answer well, which can easily 
proceed by moving the wheels round be found by trial, 
very slowly until the hammer tail Spring Clocks. — The motive 
drops off a pin ; at that moment the power of these timepieces being pro- 
hoop-wheel detent should fall into the duced by the unooUing of a spring, 
hoop, so as to allow the hoop wheel several parts are introduced which are 
about i in. run l^efore it reaches the not found in weight clocks—namely, 
end of detent, and stops the striking, the spring barrel, fusee, and stopwork. 

The cover of the barrel ought always 
to 1)6 removed when cleaning the clock, 
to ascertain the condition of the main- 
B )ring, and, if the latter is found at 
a[l dirty, it should be carefully ro- 
uioved with a pair of pliers, and cleaned 
with a little turpentine on a piece of 
rag. It may be replaced by winding 
it round its own arbor, which should 
Fio. 103. 1)6 screwed in the vice by the squared 

end. Take hold of the end of the 
Wlien the hoop is resting against the spring with a pair of strong pliers, 
detent, the warning pin should have and wind it as tight as possible ; then 
lialf a turn to run, the same as in the slip the barrel over it, and carefully 
6'day clock. The locking-plate detent let go the spring, holding the barrel 
/ is connected by an arbor with the tight with the left hand until the 
hoop-wheel detent c, and must be ad- spring has hooked. To tiy that it has 
justed BO that the latter can fall in booked securely, before putting it back 
the hoop wheel sufficiently far to stop in the clock, put on the cover, secure 
the stri&ing only when the end of the the end of the arbor in the vice, and 
locking-plate detent falls into one of turn round the barrel until you can 
the notches of the locking plate. This feel the spring is quite up. A new 
is easily done by moving round the spring can be put in in the same 
wheel to which the loc^g plate is manner. Always oil the main-spriug 
attached, a tooth at a time, in the after it has been handled. >^lien a 
pinion tliat drives it, until it is in the new barrel hook is required, select a 
correct position, and slightly bending piece of good steel, and file upaaauare 
the detent /, if necessary. When a pivot with a nicely fitting shomder, 
clock with a looking-plate striking { and fit in the hole in the barrel; 
arrangement strikes till it runs right | then shape the hook, and rivet in its 
down, it is generally because the hoop- j place. 

wheel detent does not &J1 free^, or j The fusee is liable to accidents to 
the locking-plate detent does not enter : the clickwork, and when a chain is 
the notches properly. It sometimes * used, to breakage of the chain hook- 
happens that the e^e of the end of . pin. There are 2 kinds of line used 
the hoop becomes worn and rounded to connect the fusee with the barrel-— 
by lo^ use, and if the weight is catgut and metallic. Metallio lines 
excessive, it will cause the detent to wear better, look better, and are quite 
jump out, and the clock to continue j as cheap as gut. To ascertain the 
striki^ until run down. The remedy , length required for a new line, fix one 
is obvious—^file the end square. The | end in the fusee, and wind the Une 
locking plates are often cut inregu- round in the groove till it is filled up; 
lerly ; but on no account interfere by ' then allow a sufficient length beyond 

2 A 2 
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to go round the spring barrel 1J turn. 
When catgut lines are used, they 
should be slightly oiled. The method 
of ^tening the ends is so simple as 
to need but little description. The 
fueee end is passed through the hole 
in the fusee, and tied in a simple knot, 
the end being slightly singed to render 
it less liable to slip. The barrel end 
is passed through the holes in the 
barrel in the following manner ; Down 
through the first hole, up through the 
second, and down through the third ; 
the end is then pushed through the 
loop formed by passing the line through 
the first and second holes. 

Take special care, in putting to« 
gether, to see that the line is free, and 
on the right side of the pillars. When 
ready to put the line on in its place, 
wind it upon the spring barrel by turn* 
ing the arbor ; and when it is all on, 
and the fusee pulled round as far as it 
will go, set up the spring one turn, 
and secure the click in the ratchet. 
Wind the clock up, carefully guiding 
the line on the fusee, and see that the 
stopwork acts properly, and does not 
out the line when it rube against it. 
The snail in the fusee should catch 
against the stop directly the fusee 
grooves are filled up with the line. 

Uutical Clocks.— These call for 
nosjpecial remarks, beyond that it is 
advisable to well understand the 
action of the letting off” work, and 
the ** run ” allowed, before taking to 
meces. The urangements are so dif* 
ferent that scarcely 2 are exactly 
aUke ; but they seldom offer any great 
difficulty when wdinary care is t^en. 
It is wise in some cases to keep the 
striking and chime parts distinct while 
cleaning. Most of these clocks pre< 
sent favourable pcnnts for improve- 
meut by reducing the friction, and, 
when it can be safely done, it is well 
to do it; for, though the weights are 
unusually heavy, there is generally no 
power to spore. 

Outdoor Olookt.— In the case of 
Urge clocks, the cause of stopj^ is 
usually apparent, and by toying the 
aide-shake of the pivots in th^ holes. 


it can be readily seen if any new ones 
are required. The depths are nearly 
always correct, and the end-shakes can 
be tried the last thing when put to¬ 
gether. There are 2 ways of treating 
such clocks : one consists of cleaning 
them as well as it is possible with emery 
cloth, and turpentine upon a brush, 
without removing any of the wheels 
from the frame, c^led ** wiping out ” ; 
the other, in taking them ^1 to pieces 
and thorouglily cleaning, in the same 
manner as small clocks. Which method 
is necessary or desirable must be de¬ 
cided by judgment. It will be found 
usually sufficient to thoroughly clean 
them about every 5 or 6 years, and 
“ wipe them out ’’’ once every year— 
about autumn being the best time, be¬ 
fore the cold weather sets in to in¬ 
fluence the oil. 

If the clock drives one or more pairs 
of hands, it is yery necessary to see 
that the leading-off rods and universal 
joints do not l^d in any part of their 
movement. When the dial work stands 
in a very oblique position in r^ajd to 
the driving wheel of the train, it is 
often much better to use bevelled 
wheels than the ordinary leading-off 
rods and universal joints, and small- 
sized straight-drawn iron gas-tubes 
will be found very serviceable for 
making the connections, by simply fit¬ 
ting turned pieces of steel into the 
ends, to cony the wheels. 

After a new hemp line baa been put 
to a turret clock, if continued wet 
weather follows, it will ofteutunes be 
found to twist and gather round so 
much as to stop the dook. The way 
to remedy this is to take the weight 
off, straighten out the line, and then 
replace it, giving it a few turns in the 
opposite direction to its twist. If 
this fails, as it eometiznee does, the 
following plan will be suceaaful: Mix 
together about ^ lb. soft soap and 
a packet of blaoklead until inoorpor- 
at^, and work it well intb the rope 
along its entire length, Ikying it out 
in one long straight Hne, and quite 
free to turn during the operation. It 
is rather a dirty Job, but very ^os- 
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cioua, and well repays the trouble 
when hemp ropes are used ; it hardens 
the rope, making it last longer and 
work better, 

Drum Timepieces.— These sel¬ 
dom go satisfactorily for any length of 
time with the treatment they ordin¬ 
arily receive. In addition to the 
usual careful examination of depths, 
end-shakes, sizes of holes, etc., it is 
neoessary to bear in mind the follow¬ 
ing principal causes of their bad per¬ 
formance-defective calibre, rough¬ 
ness of hnish, and faulty escapements. 
Defective calibre is unalterable, for 
you cannot prudently make any use¬ 
ful alteration in the profwrtions of the 
various parts, as the expense would 
probably be more than the timepiece 
would be worth. There is, however, 
one very important part which de¬ 
mands attention, and that is the main¬ 
spring. This usually has to make 
such a large number of turns for the 
timepiece to go the prescribed 8 days 
that considerable skill is required to 
make an escapement which will give a 
fairly unifonn rate. Therefore it is 
always desirable to have a thin nieun- 
spring, in order to obtain as many 
turns as the size of the barrel will ad¬ 
mit. 

Rough finisli must l)e remedied, 
especially in the parts farthest from 
the motive force. To this end, thin 
down the tliird, fourth, and escape 
wheels, when found unnecessarily 
thick, by filing with a fine-cut file, and 
finish smooth with a piece of water-of- 
Ayr stone. Take care not to raise a 
“ burr ” by using too coarse a file, and 
look out for imperfections in the teeth, 
If the pivots of the escape pinion and 
pallet arbor are left any too large, re¬ 
duce their size by “running” in the 
turns, and burnish them well. 

In these timepieces, faulty escape¬ 
ments are almost invariably found, 
and may be considered their greatest 
defect. With the object of rendering 
the pendulum insensitive to the vary¬ 
ing ^wer of the mainspring, the pal¬ 
lets are made as close to the arbor as 
possible, embracing only 1 or 2 teeth 


of the escape wheel. The inside pal¬ 
let communicates impulse to the pen¬ 
dulum, but the outside one, forming 
part of a circle struck from the centre 
of motion, gives no appreciable im¬ 
pulse, as the escape-wheel teeth merely 
rest “dead” on it. Unfortunately, 
this principle is carried too far, and 
the result is that at times there is in¬ 
sufficient force at the escape wheel 
witli such a small amount of leverage 
to maintain the vibrations of the 
pendulum, and the timepiece stops. 
As no Ijcneficial alteration of the origi¬ 
nal pillets can I* made in a proper 
workmanlike manner, it is best at once 
to condemn them, and make a new 
pair. By very carefully following the 
instructions here given, no great diffi¬ 
culty will be experienced in making 
them give favourable results. The 
object of making new pallets is to o^ 
tain a longer leverage, so that the oc¬ 
casional diminished force may prove 
sufficient to keep the pendulum vibrat¬ 
ing ; and the difficulty which arises is 
to make them of such a shape that 
this varying power of the escape wheel 
does not influence the time of the 
pendulum’s vibrations, however much 
it may the extent. The object is at¬ 
tained by making the pallets embrace 
a larger number of teeth, which brings 
them a greater distance the cen¬ 
tre of movement, and thus increases 
the leverage. The difficulty is over¬ 
come by making the pallets of such a 
shape that the escape-wheel teeth rest 
as “dead’’as possible during the ex¬ 
cursion of the pendulum b^ond the 
distance necessary for the escape to 
take place. From a consideration of 
the s^pe of the escape-wheel teeth, 
and the distance the pallet arbor is 
pitched frem the escape wheel, it will 
be readily seen that, though the out¬ 
side pallet can be eariiy m^e to give 
the desired effect, ft is impossible to 
make the inside one of any shape that 
will not produce more recoil than is 
desirable. 

To render this recoil asinsignifiGant 
as circumstances admit, great oaro 
must be bestowed in suiting the pallet 



drop on to the inside pallet, as there 
is DO way of altering it should there 
be an excess. The drop on to the 
outside pallet is easily adjusted, as the 
bole in the front plate is in a movable 
piece, which can l>e turned with a screw* 
driver. 

Beapecting the shape of the inside 
pallet, it will be seen that its point re* 


wheel; this is to cause the friction 
and recoil, wliich aro unavoi<lable, to 
take place, with the least im|)e(llmeut 
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to the wheel, and for the same pur¬ 
pose it is advisable to make it nearer 
than the outside one to the pallet 
arbor. Before making the new pallets, 
file off the old ones, guarding the 
pivot so that the file cannot slip and 
oreak it off, and leaving the arbor 
round, smooth, and slightly taper. 

Procure a small piece of card, and _, ... ___ __ 

make a straight line down the centre ; [ sembles a half tooth of an ordinary 

then, with a pair of compasses, take ' - 

the distance from the escape-wlieel 
pivot-hole to the pallet-arbor pivot- 
hole, and make 2 small holes through 
the card upon the straight line that 
distance apart. In one of these holes 
fit the escape-wheel arbor so that the 
wheel rests flat upon the card, and in 
the other fit the pallet arbor. The 
number of teeth most suitable for the 
new pallets to embrace must be decided 
by the character of the train ; if it is 
fairly good, 4 will be found sufficient; 
if very rough, 5 hwl lietter be the 
number. Select a piece of good steel, 
of suitable thickness ; having softened 
it, drill a hole through it, and fit the 
pallet arbor in to the proper distance. 

Put the escape-wheel arbor through 
one of the holes in the card, and the 
pallet arbor with the piece of steel on 
it in the other, and see how much 
requires filing off, so as to leave only 
sumoient to make the pallets of the 
proper length. . 
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to the pendulum, as this shaped-point 
rolls upon the faces of the escape- 
wheel teeth, whilst the ordinary form 
Bcrapes them. When the pallets are 
pnmerly “scaped,” it only remains 
to mush their appearance in a work¬ 
manlike manner, and harden and 
temper them. The sides should be 
nicely “greyed ” by rubbing them on 
. , a flat piece of steel with oil-stone-dust 

Now mark off the i and oil, and the acting faces polished 


position of the opening between the 
pallets, the distance of the inside pallet 
from tl^ line of centres being equal to 
thespocebetween 2of the escape-wheel 
teeth, leaving the space between the 
points of 3 teeth on the opposite side 
of the line of centres. Fig. 104 shows 
the escapement. It is advisable not 
to file out the full width until the 
pallets are roughly shaped out and 
ready for escaping. They should 
made of the shape shown, keeping them 
flat across the surSoe ; and they may 
he roughly “ scaped ” for trial upon 
the card, which, by bending, can be 
naade to move the pallets nearer or 


with diamantine or nxlstuff, It will 
be generally found sufficient to secure 
them by driving the pallet arbor in 
tight; but if thought necessary, they 
may be pinned on. The timepiece may 
then be cleaned and put together, ob¬ 
serving that it is nicely “ in beat,” 
according to the conditions already 
stated. 

When thrae drum timepieoe move¬ 
ments are fitted into large gilt or 
bronze cases, where there ig. plen^ of 
room for any motion the penduium 
may take, it is a groat improvement 
to Buspeiid the pendulum wiroaspring, 
for the pallet-arbor pivots, being re- 


ctf as desired. When nearly ^ ibveJdeJwm^^^ 
finish the escaping in the frame, I dulum, do not wear the holm so 
tifc^ great care not to get too much ! quickly, and, as the {notion is eon- 
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sidenblj reduced, the pendulum ii 
kept in motion with leas power. The 
beat way to put a apr^ Bus^^nsion is 
as follows : If there is sufficient sub' 
stance in the cock above the pivot hole, 
drill a hole through the cock and tap 
in a piece of ^*in. brass wire, with a 
slight shoulder, and rivet it in secure. 
Cut off so as to leave it about in. 
long, and make a saw-cut to receive 
the brass mount of the pendulum 
spring. The underneath part of this 
stud should left nearly in a line 
with the centre of the pivot hole. 
When the pivot hole is too near the 
top edge of the cock to allow this to 
be done, a piece of brass must be fitted 
on to the cock to receive the stud ; a 
very convenient shape is shown at a 
in Fig. 105. Procure one of the 



thinnest and most suitable French 
clock pendulum springs, fit one of the 
brass mounts into the saw-cut in the 
stud, and arrange it so that the spring, 
when in action, may bend as near as 
possible in a line with the centre of the 
pivot hole ; then drill a hole through 
the stud and brass mount, and secure 
it with a pin. Fit a steel pin on which 
to hang the pendulum, in the hole 
through the other brass mount. The 
pendulum rod should be a piece of 
straight, small-size steel wire tapped 
with a thread at both ends. Make the 
hook exactly like the ordinary French 
clock pendulum hooks, only very much 
Mnaller and lighter, and fit it on one 
end of the pendulum rod ; screw the [ 
pendulum bob upon the other. Cut | 
the old pendulum-rod in two, so that ' 
the piece remaining attached to the j 
pallet arbor reaohes to opposite the i 


centre-wheel hole; file a short pivot 
on the end, and fit on it a crutoh. 
.^1 the parte must be as small and 
light as possible, and the pendulum- 
bob must be round and turn tolerably 
tight. Silk suspensions are sometimes 
used, but rarely give satisfactory re¬ 
sults, as they are so sensitive to atmo¬ 
spheric changes. 

Bird Clocks. —These often pve 
trouble from the bad mechanical 
arrangement of the parts. The great 
secretin repairing them is to reduce 
the friction as much as possible. The 
resistance to tlie rising of the “ lifter " 
is often enormous, and may generally 
be reduced very much. 

The mechanism of the cuckoo clock, 
as usually met with, is shown in Figs. 
106 to 109. There are 3 distinct 
movements to be considered : (1) for 
the production of the sounds ; (2) the 
appearauceand retirement of the bird ; 
(3) the movement of the wings and 
beak. 

Fig. 106 shows the first. The 
dott^ circle a represents the position 



of the pin wheel set within the frame, 
the pins of which have to raise 8 levers. 
Those numbered I and 2 raise the 
I bellows b, and 3 corresponds to the 
j ordinary hammer tail. The bellows 
' are connected with 2 small ‘Stopped 
I organ pipes d, measuring exteroally 
I alwut 6 in. long and 1 in. square; and 
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the ** stops ” are pushed in till the ! wire projecting from the fixed wood 
right note is obtained. The bellows block n terminates in a small ring 
are about in. long by in, wide, ’ which embraces the wire of the bill, 
and are connected with the lifting When the tail is raised, the head 
levers by the wires c. lowers, and the beak opens. The flap* 

Fig. 107 shows the second move- ping of the wings p takes place in a 
ment: / is the hoop wheel, and ^ somewhat similar manner; they are 
the detent, which, falling in the notch, united to the body by \virc-ring joints 
stops the running of the striking train, at r, and a short wire lever is fixed in 
A is a wire lever attached to the arbor the upper edge of the wings. The end 
of the detent, and moves with it. i of this lever is joined by a ring joint 
is a vertical arbor carrying a pieces at to a fixed wire on the block. When 
right angles, on which is fixed the Hrd the tall is raised, and the body moves 
on the perch k, A spiral spring / farther from the centre of motion, the 




Fig. lOT. Fro, 108, Fig. 109. 

keeps the short lever m in proper « wings open ; when the tail is lowered, 
position, to be acted upon by the long they close. A piece of wire, fixed in 
lever A. As shown in the sketch, the the tail, is bent until exactly over one 
cuckoo would be in ; when the clock of the bellows. When the bellows 
strikes, the detent g rises to the edge are raised, they lift the wire of the 
of the hoop wheel, moving tire vertir^ tail, and thus cause the beak to open 
arbor t with it, and the cuckoo on the and the wings to flap. In putting the 
perch k opens the door by means of a train together, be careful to have 
wire link, which unites the perch with ; neither of the levers resting on the 
the door. The bird remains out until | pins when finished striking ; and make 
the locking-plate detent allows the ' the other parts work easily, 
detent g to again fall into tire hoop | German Clocks. —l^en of the 
wheel, when the spiral spring I \ ordinary construction, these call for no 
causes the bird to retire and close the | especial remarks ; the principal point 
door. ! to notice is the b^k hole of we pallet 

Figs. 108, 109, show the mechanism ! arbor, which will \)6 generally found 
of the cuckoo. The body of the bird much too large. It is an eaqr matter 
is hollow, and n is a block of wood in to put a new one. 
the centre of the body, firmly fixed American Clocks. T 17 the 
upon the ponb k. X 0 passes pinions to see if they are tight on the 
through the bird and block of wood, arbors, for th^ are often lopee. Tlffi 
and serves for an axis, upon which the best way to secure them u with a 
bird works when the tail is raised, little soft solder, taking gnat care 
Jhe lower part of the beak is pivoted, afterwards to thoroughly clean off all 
jod has a piece of wire attached; a > the ^Uinning” fluid with chalk and 
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water; finally oil them slightly all over. 
When the pendulum wobbles, it is 
owing to the spring being crippled, or 
loose in the stud, or to want of proper 
freedom iuthecrutch. Oneauthority 
remarks that when the pinions of 
American clocks are worn, the quick¬ 
est way to remedy them is to carefully 
turn each wire round, then add a 
small piece of solder to each ; use 
rosin instead of salts for the soldering, 
then there will be no fear of the 
pinion turning rusty. This method, 
in some respects, is preferable to put¬ 
ting new wires ; as, if a novice <l(>es 
the job, he is liable to push in wire 
that is much thicker tliau is required, 
which, of course, causes a ha<l depth, 
W'hen Anjerican pallets are worn, the 
simplest way to move them is to get 
the centre of a Geneva liand and put 
behind the pallets, which will, in most 
cases, move them sufficient for them 
to act on an entirelynew part. When 
the brass holes get worn, it will some¬ 
times be well to open them, and solder 
in a piece of hollow brass wire ; then 
open the wire to fit the verge pin. This 
is better than wasting time trying to 
close the old brass holes. 

French Clocks. —The cleaning 
and management of these clocks is 
simple. It occasionally occurs in new 
clocks, that a movement has been fitted 
to a case that is not high euoi^h to 
allow the pendulum to swing free when 
che clock is regulated to the proper 
time. Sometimes filing a little off the 
bevelled edges of the ball will allow the 
pendulum to clear the bottom of the 
case or stand of the clock, and allow it 
to be brought to time. Should more 
than a little be required taken off the 
edge of the ball, there is no use troub¬ 
ling with it further. Either a 
new movement, or alter the tram, or 
make a new pendulum ball of a pecu¬ 
liar shape. The train is easiest adtered 
by putting in a new escape-wheel pinion 
containing one leaf less thun the old 
one. In all cases, where pinion wire 
can be had, putting in a new pnion 
is not much trouble ; but if this can¬ 
not be done, uid a new movement 


cannot be had, a new pendulum ball 
of an oblong shape may be used. 

As soon as new clocl^ are unpacked, 
whether they appear in good condition 
or not, it is always well to take the 
movements to pieces, and to examine 
every action in the clock. Begin by 
taking off the hands and the dial, first 
trying if the hands move freely. Then 
examine the drops of the escapement 
to see if they are equal; if not, they 
can easily be correct^ by moving the 
front bush of the pallet arbor with the 
screw-driver, making a light mark 
across the bush with a sharp point, 
which will show how much the bush 
has been moved. The fly pitching 
may next be examined and adjusted 
by the movable bush in the same way. 
The object of this bush bring left mov¬ 
able is to admit of the depth being 
adjusted, so that the fly will make the 
least noise possible, and also to r^u- 
late the speed of the striking train. 
The dial wosk and the repeating work, 
if any, may now be removed and the 
springs let down, the end and aide 
shakes of the pivots in their holes 
carefully tried, and all the depths 
examined ; as a general rule they will 
found to be correct. The pivots, 
will in some instances be a little rough 
and it will not be much trouble to 
smooth them. 

After examining the mrinsprings, 
and noticing that the arbors are fm 
in the barrels, the clock may be cleaned, 
and put together. This will be most 
conveniently done by placing all the 
wheels first on the hack pUte, and 
putting the front plate on the top. 
Get all the long pivots into their holes 
first, and as soon as possible put a pin 
into one of the bottom pill^. The 
locking of tlie striking work of these 
clocks is very simple, and all the pieces 
are marked. 

Be sure that the arbors in the barrels 
are oiled, and that the mainspring 
are hook^ before you put them m 
the frame. See that there is oil on 
the pivots below the winding ratchets 
before they are put on, and that the 
wheel which carries the minute hand 
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moves round the centre pinion with 
the proper tension, before you put on 
the dial. This cannot be remedied 
after the dial is put on, without taking 
it off again, and if the hands are loose, 
results fa^ to the character of the 
clock are sure to follow. 

To regulate the clock, it is s^est to 
turn the case round, examine the 
r^pilator, and, if it is a Breguet, put 
a ^ght mark with a sharp point across 
the relator. When the regulating 
square is turned, you will soe exactly 
bow much the regulator is altered ; 
because there is sometimes a want of- 
truth in the screw that moves the 
sliding piece, which deceives people as 
to the distance they may have moved 
the regulator. There are various kinds 
of r^ulators, but probably the Breguet 
is the moat common of those of modem 
construction. Silken thread regula> 
tors should always be regulated with 
caution, and when small alterations 
have to be made, it is well to use an 
eye-glass and notice how much the 
pendulum is moved up or down. If a 
clock with such a reg^ator has to be 
moved or carried about, when it is out 
of the case, it is always best to mu-k 
the place where the pendulum worked 
in the back fork, when it was regulated 
to time; for should the thread be dis> 
arranged, it can be adjusted so as to 
bring the mark on the pendulum to 
its in*oper place, and the r^ulation 
of the (^k will not be lost thereby. 

When fastening the clock in its case, 
put it in beat by moving the dial round 
a little till the beats become equal; 
but it sometime occurs that when 
the clock is in beat, the dial is not 
squtfe in the case. When this happens 
take the clock out of the case and 
bend the back fork at its neck till it 
moves exactly as f^ past the centre- 
wheel pivot on the one side as on the 
other, when the pallets allow the 
escape wheel to escape. If this is 
done, the dSsl will be square when the 
clock is in beat. Some French clocks 
have their hack forks loose, or rather 
' tight, on their arbors. This is 
' done in movements that 


have plain as well as jewelled pallets. 
If the pallets are exposed in mnt of 
the dial, you can at once detect by the 
eye, if the clock be out of beat; but if 
they are inside, you cannot tell with¬ 
out close listening. One of the ob¬ 
jects of the loose crutch is that the 
clock can be put in beat by giving it a 
shake ; but it is evident that if a shake 
puts it in beat, another shake will put 
it out of beat again. Great annoy¬ 
ances arise from these loose crutches ; 
these ought always to be rigidly tight, 
except, perhaps, when the pallets are 
jewelled, or when the clock is not 
liable to be moved. 

These clocks seldom require any re¬ 
pair, except perhaps the pallets get 
cut; but they are generally made so 
as to admit of the action bemg shifted, 
which is easily done. Cleaning the 
brass is done in the usual way. Bufis 
should be used fqr the lar;^ pieces, 
when very dirty ; but if they are only 
slightly tarnished, a little potaanum 
I cyanide dissolved in alcohol will be 
found veiy suitable. The ornamental 
cases require to be handled with care, 
to prevent finger mu-ks. In the 
highest priced clocks this precaution is 
perhaps not quite so necessary, be¬ 
cause then the cases are either real 
bronze, or gilt and burnished; but in 
the cheaper qualities, and also in some 
expensive patterns of cases, the gild¬ 
ing is easily damaged. A little potas¬ 
sium cyanide and ammonia, dis^lved 
in water, will often clean and restore 
it, if the gil<hDg is not rubbed. There 
is a preparation sold in the form of a 
paste tl^t renews the lustre of black 
marble cases, if they have become dim. 
If the preparation cannot be got con¬ 
veniently, a little beeswax on a piece 
of flannel may replace it. 

Watches. —In setting; to work 
upon repairing a watch, it ie ol great 
importance to adopt a regular (^etan 
in submitting it to examination, al¬ 
ways following a certain ordesdn deal¬ 
ing with the various parte. Hub will 
obviate the risk ol omitting some 
altogether and inspectiag other parts 
more than onoe. The work is per- 
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formed with the aid of the following 
implements:— 

The “ Workhoard " should be made 
of well-seasoned wood, rather large 
than small, and securely fixed at a 
convenient height in a good position : 
as regards the %ht. Along the front j 
edge should be a strip or “ bead ” of } 
wood standing up about | in., and at j 
the ends and back pieces 4-8 in., may i 
form the border. Hooks and nails 
may Ihj driven in these wide pieces for 
holding tools and other things. Those 
wlio have limited space use a portable 
tray, with a similar border, wMch can 
be placed upon any table when re* 
(juired. The princijial point to be at¬ 
tended to is that there are no cracks 
or crevices of any kind. 

The ** veiye stake " is a round piece 
of steel, with a small narrow sUt in 
the centre, mounted in a brass block 
used for resting the brass collet of a 
verge upon, whilst the balance is 
riveted on. 

The “pinion stake” is a piece of 
brass or steel, about 2 in. long, with 
a number of graduated holes drilled 
in it, used for resting pinions on, 
when the wheels need securing or 
mounting anew. 

The ** bumping-up stake*' is a steel 
stake, either round, square, or trian¬ 
gular at one end and hollow at the 
other ; the solid end being used for 
hammering work on, and the hollow 
end for resting wheels and balances on 
when the arms require slightly bend¬ 
ing by a gentle tap with the hammer. 

The “pin vioe** is a miniature vice 
with a long tail, by means of which it 
may be easily twirled between the 
thumb and firat and second fingers. 

The Jiling-hlook** is a small piece 
of box-wood, used for resting wire 
upon whilst it is filed up into pins. 

The “ sliding tongs " is a tool some¬ 
what resembling a stout pair of pliers 
with straight handles, having a slide 
upon them by which the jaws may be 
tightly closed. 

The “ chalk box " is a little box for 
holding a lump of chalk upon which 
to rub the hnishes used in cleaning, 


to free them from grease and dirt. 
It may be made by nailing up a small 
box 3-4 in. square underneath the 
workhoard, with a small piece of wood 
to prevent the chalk falling out in 
front; or by fixing a piece of wood 
from the right support to a place 
underneath the workhoard, when the 
chalk will wedge itself sufficiently firm 
for the purpose. 

The ‘ ‘ mainspring wind&r ’* is a tool 
used for winding up a mainspring, 8r< 
tliatit may be easily placed in the 
barrel. 

A double-ended pair of brass calli¬ 
pers, with a small sink made in each 
end of one pair of arms; and a sink 
and a short male centre opposite, in 
the ends of the other pair of arms; 
they are used for testing the truth of 
wheels, balances, etc. 

Of burnishers, one flat and one oval 
will be necessary for burnishing the 
pins which hold the frame together, 
and other purposes. 

Very diminutive screwdrivers, made 
of small steel wire and fitted into a 
brass wire handle, are used for turn¬ 
ing jewel screws. 

A small sewing-needle, fitted into a 
piece of brass wire for a handle, filed 
down very fine, and then slightly flat¬ 
tened at the point, so as to take up a 
very minute quantity of oil, is used 
for oiling the watch. 

Pivot broaches'* are exceedingly 
fine taper pieces of steel—some round, 
others hexagonal — used for making 
pivot holes a little larger, or harden- 
mg the acting surface of them. 

“ Bottoming broaches" are small 
tools, sometMng like the preceding, 
only that they are “ 4-8quare,” and 
intended to cut only at the point or 
end. 

A set of bench keys, or of vuiously 
sized keys of the ordinary sort, benw 
vice, eye-glass, tweezers, watch pliers, 
nippers, acrewdrivers, round and flat 
fa^ hammers, 2 brushes, oil-cup, 
knife, 2 or 3 files, covering glasaes, 
French chalk, pegwood, tissue paper, 
|uth, a cork or two, and 4 small exam¬ 
ining pins, complete the equipment. 
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In examining a rccUchy take it in 
hand, and opening the bezel, attend 
to the foUowing points before taking 
the movement out of the case. See 
that the enamel dial is not cracked 
or broken ; that the hands fit properly, 
are of the right length, and quite free 
of the hole in the dial; that the can* 
non pinion is free of the glass, and 
that the seconds pivot is not too long 
and also free of the hole in the dial; 
that the joint pin fits tight; that the 
bolt and spring act correctly ; that the 
cap is clear of the case when opening 
the movement, and comes freely from 
the frame when taken off; and that 
the winding-square is free of the case. 
Having done this, push out the joint 
pin, and carefully examine the move¬ 
ment as a whole. See that the wheels 
and the barrel are upright within 
the frame ; that the wheels are free 
of each other, and of the frame or any 
part connected with it; that the chain 
is free of the pillar and the stop-stud ; I 
that the dial feet are not in the way ; 
and that the dial, or brass edge, as the 
case may be, fits properly against the 
pillar plate. By laying the nail on the 
8urfiu» of the glass, it will be ea^ to 
see whether there is sufficient freedom 
between the socket of the hand and 
the glass. In case of doubt, place a 
small piece of paper on the hand, close 
the b^l, and tap the glass with the 
finger while the watch is in an inclined 
poai^n : if free, the paper will be 
dis^Wed. The dome must be at a 
sufficient distance from all parts of 
the movement, more especially the 
balance cock. If there is any occasion 
for doubt on this point, put a thin 
layer of rouge on the ptuie that are 
most prominent. Close the case, and, 
holdi^ it in one hand to the ear, 
apply a pressure at all parts of the 
back with a finger of the other hand, 
listening attentively in order to ascer¬ 
tain whether the vibrations are inter¬ 
fered with. If the interval is insuffi¬ 
cient, a trace of rouge will be found 
,on the inside of the dome. In such a . 
.nase, if the dome cannot be raised nor | 
hollowed slightly in the mandril (when ' 


formed of metal), lower as far as pos¬ 
sible the index work and the balance- 
cock wing, and fix in the plate, close 
to the balance, one or two screws 
with mushroom heads that will serve 
to raise the dome. 

Verge Watch. — To take the 
movement to pieces, begin by detach¬ 
ing the hands with a pair of nippers 
(if it is carefully done, the hands will 
not be marked), then draw out the 
pins wliich hold the dial, and remove 
it. These pins are sometimes very 
troublesome to get out with the nip¬ 
pers or pliers, and are often best re¬ 
moved by pressing the edge of a knife 
into them close to the dial feet, and 
using the blade as a lever. Tlie main¬ 
spring must now be *'let down.” 
Unscrew the click screw a little, place 
a fitting watch-key upon the barrel- 
arbor square, relieve the ratchet, and 
gradually let the*spring down. Be¬ 
ginners should always mi^e it a rule to 
let down the mainspring at the com¬ 
mencement, and if the watch has main¬ 
taining power, as most lever watches 
have, olra to relieve the detent, for it 
' is a very bad plan to let the train 
i “run” down, and if by any chance 
j thetopplateisremovedwiththespring 
wound up, the effect would be probably 
most di^trouB. The motion work, 
including the cannon pinion, being 
removed and the spring let down, pro- 
, ceed to untum the cock screw, and 
! take off the cock. The cock is the 
' piece that receives the top pivot of 
i the verge, staff, or cylinder. See that 
none of the screws overturn ; it is 
* important tliat all screws shoidd be 
, perfect in this rrapect. If any should 
overturn, make a note in pencil on 
the board paper so that it not be 
forgotten. 

I Withdraw the pin that secures the 
balance spring to the stud, jium round 
the balance until the spring is free of 
the stud, ^d remove the buenoe. In 
some watches, the curb piifa wiU be 
found bent over to prevent the balance 
spring from escaping from between, or 
more than one coil getting in. In such 
cases, the balance fixing must be 
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freed from the curb pine as well as 
the stud before attempting to remove 
the balance. Proceed to take off the 
name-plate and regulator slide, push 
out the pillar pins, and remove the 
top plate, when the wheels may be 
removed from their positions, and 
the watch will then be taken to 
pieces.” 

Clean the various parts before pro¬ 
ceeding with the examination. Before 
beginning to brush, the oil and dirt 
must be wiped off the plates with a 
small piece of clean chamois leather. 
The wheels and pinions must be well 
brushed, and the leaves of the pinions 
thoroughly cleaned with a pointed piece 
of pegwo(^. A small piece of elder 
pith will be best adapted for cleaning 
the pivots. 

When the dirt and oil are removed 
from every piece, and the pivot holes 
in the plates have been “ pegged out,” 
until the pegvood comes out quite 
clean, the movement is ready for fur¬ 
ther examination. See that the pillars 
are all tight in the frame, likewise the 
studs that secure the “ brass-edge ” to 
the frame when the dial is not pinned 
on direct. If either of the pillars is 
loose, pin on the top plate with 4 ex¬ 
amining pins ; then rest the end of 
the pillar to be tightened upon a 
filing block, and carefully rivet the 
pillar till it is quite firm. In a similar 
manner, the brass-edge pillars or studs 
may be tightened, removing the dial 
and pinning on the brass-edge to the 
pillar plate. If either of the pin holes 
is broken out, or the end of the pillar 
is broken off, it may be repaired in 2 
ways. File off the broken end of the 
pillar till a little lower than the sur¬ 
face of the top plate, make a centre 
mark, and drill a deep bole with the 
largest drill it will saiely bear ; then 
solder in a piece of brass wire to form 
a new pillar end, in which the pin hole 
may be drilled. The other way is to 
use a smaller drill, and fit a screw in. 
Proceed to try if all the wheels ^ 
tight on their pinions. Hold the ji^on 
firaly between the smooth jaws of 
an old pair of pliers (or preferably a 


brass or copper lined pair), and see that 
the wheel has no movement either 
backwards and forwards, or up and 
' down. If a wheel is found to be loose, 
it must be secured at once. Place the 
arbor in one of the boles of a pinion 
stake, so that the pinion head rests 
firmly upon it, and, with a half-round 
punch and hammer, carefully rivet the 
pinion until the wheel is tight and 
runs true in flat. 

Such wheels as are mounted upon 
brass collets, like the contrate wheel 
in the verge movement, and the 
escape wheel in the lever, require to 
be treated rather differently. The 
collet must rest firmly upon the jaws 
of a “pair of clams,” the clams being 
held in the vice ; then the brass rivet 
is slightly burred over. In the case 
of a lever escape-wheel, great care 
must be exercis^, or the wheel will 
l)e fouud out of flAt, and it will not 
admit of being made true by the 
ordinary method of “ bumping.” The 
best method of making it secure is to 
I carefully fix the pinion arbor in the 
duns, and then use the sharp point 
of a ueedle as a punch, making 2 or 3 
burrs on the rivet of the collet. By 
this means, the wheel is rarely thrown 
out of flat. Ordinary flat wheels are 
rivetedas nearly true in flat as possible, 
and then if necessary, “ bumped ‘’— 
that is, the wheel is set up between 
the ends of a pair of callipers, and by 
means of a little strip of brasa—called 
a “ toucher ”—the crossings are found, 
which require bending to make the 
wheel run flat. It is then laid across 
the end of a bumping-up stake, and the 
neoessaiy crossings are gently tapped 
with the hammer until the wheel runs 
true. The wheels must further be ex¬ 
amined to see if any of the crosainga 
: are broken, or any of the teeth broken 
I off or bent. If either of the crossingB 
: is broken, there is no good remedy 
I but a new wheel; althoi^aometimea, 
when the watch is an i^erior article 
or old the oroasing may be neatly 
I soldered. In a go^ watch, each a 
I thing should not ^ countenanced. If 
1 a tooth is bent, it may frequently be 
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raised to its proper position by the 
blade of a penknife, and sometimes by 
means of the tweezers, | 

To replace a broken tooth, a new j 
tooth can be put in ; it is never advis- : 
able to put in more than one tooth at i 
the same part of the wheel. A wheel 
having 3 or 4 teeth broken off consecu¬ 
tively should be discarded as quite un- > 
fit for service, and replaced by a new ! 
one. If any of the pivots shows signs 
of wear, is rusty, or in any way rough 
or uneven, it must be carefuUy bur¬ 
nished till quite smooth and straight, 
and the ends properly rounded up.' 
When all these points are attended to, 
put the centre wheel in its place in 
the frame, pin on the top plate with 
the examining puis, and see if the 
centre wheel runs flat with the pillar, 
plate, or, in other words, that the 
pinion is upright. If it is not upright, 
rest the ed^ of the pillar plate on the 
workboard, and hold a small filing 
block upon the edge of the top plate 
in such a position that a few smart 
taps with the hammer will put the 
frame in its proper position. This 
being done, the deptlu, end-shakes, 
and pivot holes claim attention. First, 
try the great-wheel depth with the 
centre pinion, observing particularly at 
the same time that t^ fusee stands 
quite upright in the frame, for if it 
leans at aU towards the barrel, most 
likely the chain will not run on pro¬ 
perly, but slip up the fusee. See that 
the pivot boles are of the right size, 
and the end-shakes correct; if not, 
alter as may be necessaiy. Try, in 
the same manner, the centre-wheel 
depth with the third pinion, the third- 
wheel depth with the fourth pinion, 
and the rourth-wheel depth with the 
escape pinion, taking oare to remember 
the pivot boles and end-shakes. Ob- 
B^e, also, that the centre wheel is 
free of its bed and the third wheel of 
tibe pillar plate. 

In verge watches, it is very essential 
that .the mainspring should be adjusted 
to the frxsee, for the vertical escape- 
^^lent is so sensitive to variations of 
we motive force, that the time indi¬ 


cated would vary with the force tliat 
reached the escapement. In other 
escapements there is a kind of com¬ 
pensation in the action of the escape¬ 
ment which renders adjustment un¬ 
necessary. To adjust the mainspring, 
the barrel, fusee, and centre wheel are 
placed within the frame, and the top 
plate is pinned on. The chain is then 
attached to the fusee^ by the small 
hook, and to the barrel Viy the large 
hook, and wound up tight rouivd the 
latter by turning the barrel arbor with 
' a bencli key. The ratchet is placed 
' on the barrel arbor, and the spring is 
i ** set up ” ab(^ut a turn—that is, 

I the arbor is turned round about half a 
turn more than is required to pull the 
I chain tight. The “adjusting-rod" 

I (which is merely a weight^ lever with 
I sliding weiglit) is then secured to the 
1 winding square, and about one turn is 
I given to the fusee., The weight is then 
moved along the rod, until it exactly 
counterbalances the force of the spring. 

I The fusee is then turned till fill^ 

; with the chain, and tested to see if the 
j mainspring exerts the same power at 
I the last turn as it did at the first. If 
I the last turn will pull over the weight 
1 quicker than the first, the spring is not 
! set up enough. If, however, it shows 
I less power at the Wt turn than at the 
first, tiien it is set up too much. When 
j the correct adjustment is found, a 
I slight mark is made upon the end of 
i the top pivot of the b^el arbor, and 
j a corresponding one on the name plate 
, or top plate, as the case may be. 

I Another item requiring attention is to 
: see that the cannon pinion does not 
j confine the shake of centre wheel, 

I and also that the cannon-pinion teeth 
I are free of the third-wheel teeth. 

I Having completed the examination 
I of the watch, with the exoeptimi of 
the escapement—which for the present 
is aasunied to he correct—it only re- 
mams to clean the different ports and 
i put them together again, 'niSgrQotast 
i care must be taken to thorodghly dean 
I each piece, and keep it oleop until the 
movement is replaced in the case. 
Sevand methods are followed for 
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nving the work a good appearance. 
Some workmen dip the various parts 
into pure benzine, others into spirits 
of wine or some other liquid, which 
renders the removal of grease and dirt 
easy ; but equally good results will be 
obtained from the following plan : Use 
a good soft watch'brush, occasionally 
rubbmg it gently upon a piece of pre¬ 
pared chalk or burnt bone, holding the 
wheels, plates, and other parts iu a 
piece of clean tissue paper, to prevent 
tlve perspiration from the skin soiling 
them. As each piece is cleaned, it 
must be placed under a ‘ ‘ covering 
glass ” (a wineglass broken at the stem 
Wing generally used for the purpose), 
to keep it free from dust until the 
movement is put together again. The 
chain docs not require brushing, but 
simply wiping with a clean piece of 
chamois leather or tissue paper. The 
“balance spring” (usually known as 
thehair spring) is best cleaned by laying 
it flat on ilie board paper and gently 
patting it with the brush ; when very 
dirty or oily, the quickest way is to 
place it in some spirits of wine for a 
few minutes, and then pat with the | 
brush. 

The parts being ready for putting 
together, the first item to attend to is 
the oiling of the pivots which cannot 
be reach^ with the oiler after the 
movement is together. In the verge 
movement, these are the foot hole of 
the potence, the dove-tail hole, fol¬ 
lower hole, the pivots of the barrel 
arbor on which the barrel turns, and 
the jewel holes in the frame which 
have end-stones or cover-pieces in the 
lever. 

The plan of putting together is as 
follows ; Take the potence, and, hav¬ 
ing oiled the foot and dove-taU holes, 
screw it in its place upon the top plate, 
put in the ^cajW wheel (called the 
“ balance wheel ” in the verge escape¬ 
ment onfy), push in the follower, and 
oQ its hole. Care must be taken to 
apply only a very minute quantity of 
oil—too much oil is as bad as none at 
all. See that the end-shake of the 
balanoe*wheel pinion is only just suffi¬ 


cient to ensure freedom, and that the 
wheel turns freely. Next take the 
pillar plate and arrange the wheels in 
their proper places in the following 
order: third wheel, centre wheel, 
fusee, barrel, and lastly the contrate, 
or fourth wheel. Put the top plate in 
position, and carefully guide the pivots 
into tlieir respective holes, keeping the 
plate just tight down upon the pivoto, 
but using no undue force. When all 
are in their right places, secure the 
t top plate with tiie examining pins, 
i and see tliat the train of wheels runs 
freely. In putting tt^ther, every 
I piece must be held either in tissue 
paper or the tweezers, and no “ finger 
marks ” must appear on the plates or 
elsewhere. If the wheels all turn 
freely, the examiiting pins may be 
withdrawn one at a time, and replaced 
with nicely-fitting burnished pins of 
suitable length. 

Adjust the name plate, as well as 
the slide containing the index, or r^u- 
lator, and secure tliem with the screws. 
Try all the end-shakes, and see that 
each piece has the necessary amount 
of fre^om without excess. Attach the 
chain by the small round-ended hook to 
the fusee, and by the large pointed 
hook to the barrel, and wind it r^u- 
larly round the latter till the cheun is 
pulled tight. Then set up the spring 
in accordance with the adjustment 
previously made. The pvot holes of 
the frame may now be sparingly oiled 
also the hole in tiie cock which receives 
the top pivot of the veige. Proceed 
to put the veige in, exercising great 
care, for owing to its very fragile con¬ 
struction it is easily broken. Always 
see that the bottom pivot of the verge 
is fairly m the foot hole before attempt¬ 
ing to put the cook on in place. 

The arbor that carries the balance, 
whether it is called a verge, a (^linder, 
or a staff, has to be placed in a certain 
arlutrary position relative to the next 
(ueoe whi^ moves it, in order to en¬ 
sure thq correct action of the eeoape- 
ment. When it occupies this pontion, 
it is said to be “in beat” ; when other¬ 
wise, “ out of beat.” position is 
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necessarily determined by the connec¬ 
tion of the balance spring with the 
plate, and one of the functions of the 
balance spring is to continually restore 
the balance, and with it the arbor, to 
its neutral position". The operation of 
huding the exact place for the balance 
spring to be secured in the stud by 
means of a pin is called “ setting the 
watch in beat ” ; a practical method of 
setting the verge watch in beat is as 
follows : Put the end of the hair 
spring through the stud, so as to bring 
the verge approximately to its correct 
position, and pin it m^erately tight, 
taking the precaution to have the 
spring within the curb pins and quite 
^t. Put on the cock, and turn in 
the screw. Hold the movement in 
the left hand, and with the thumb of 
the right hand slowly and carefully 
pressforwardthecontrate wheel, allow¬ 
ing each escape of a tooth to be quite 
distinct; observe how much the balance 
is drawn to the right in order to allow 
the escape to take place, and how much 
to the left. If it is found that the 
distances are equal, the watch is 'in 
beat; if unequal, the oock must be 
removed, the pin withdrawn a little, 
and the balance spring moved in the 
the direction nec^saiy to make the 
** draw ” equal. 

This being correct, the pin must be 
pressed in tight, the balance spring 
set quite flat, working equally between 
the curb pins, and fuully the oock 
screwed firmly on. The chun can now i 
be wound upon the fusee, guiding it 
carefully into the grooves by means of | 
apoint^ peg-^he slopwork having 
bwn teeted at the time of adjusting 
the mainspring. Put on the cannon 
pinion, minute 'wheel, and hour wheel, 
and pin on the dial. The movement 
will now be finished and ready for the 
case. 

CMneva Watch.— The following 
remarks refer in the main to foreign 
watches with a Lepine movement. 

Rotate the wheels connecting the 
hour and nunute hands by the aid of 
a key ; a glanoe will suffice to show 
iSheilm the several depths, whioh 


should be Ught, are satis&ctoiy. The 
wheels should not rub against one 
another, the plate, barrel, or stop- 
work. The barrel should have been 
previously examined to ascertain that 
it was not inclined to one side, as, if it 
were, an error would probably be made 
in estimating the degree of freedom. 
The set-hands arbor (the square of 
which should be a trifle smaller than 
that of the barrel arbor) must turn 
rather stiffly in the centre pinion, and 
the cannon pinion must l)e held on 
the arbor sufficiently tight to avoid all 
chance of its rising and becoming 
loose ; for this would alter the play 
of the hands and motion work. Any 
fault found in the adjustment should 
be corrected at once, to avoid doing 
so after the movement has been 
cleaned. Slightly round the lower 
end of the cannon pinion and the 
steel shield, taking oare to avoid form¬ 
ing a burr on the pinion leaves. These 
two pieces ought to rest on the ends 
of the centre-pinion pivots, and at 
the same time be some distance re¬ 
moved from the plate and bar respec¬ 
tively. 

There'must be sufficient clearance 
between the plate and barrel; the 
barrel and centre wheel; the several 
wheels in succession, both between 
themselves, their cocks, and sinks ; 

I between the balance on the one hand 
and its cock, the centre wheel, the 
fourth-wheel cock, the balance-spring- 
coils and stud on the other. The 
fourth wheel is frequently found to 
I pass too near to the jewel fomung 
the lower pivot-hole of the escape 
wheel. End-shake of the wheels may 
be tested by taking hold of an ann of 
each with tweraersand lifting it. This 
may* also be done in the case of tbe 
escape wheel, but, when tbe cook is 
slight, it will be sufficient to press 
gently upon it with a pegwood Stick, 
then releasing it and ohserving the ajv 
parent increase in tiie length of pivot. 
At the same time ssoortaia tbrt tto 
width and height of tbe psaasge in 
tbe cook are enough to'allow the t^h, 
when carrying oil, to pass with ^ 
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requisite freedom. Holding the watch 
ou a level with the eye, l^htly raise 
the balance with a pegwood point 
several times, each time allowing it to 
fall. The variation observed in the 
space between the collet and cock will 
indicate the end-shake of the balance 
staff. 

Side play of the balance pivots in 
their holes can be easily estimated by 
touch, or by the eye, attentively watch¬ 
ing the upper pivot through the end- 
stone with a powerful glass, while the 
watch lies flat, and tlic lower pivot in 
the same manner with the watch in¬ 
verted. If the endatones are not clear 
enough, which is rare, first remove one 
eudstoue, and examine the pivot; then 
replace it, and remove the other. It 
should be possible to rotate the balance 
until the banking pin comes against its 
stop, without causing the escape wheel 
to recoil at all, or allowing a tooth to 
catch outside the cylinder behind the 
small Hp. The banking pin sometimes 
passes too near to the fourth-wheel 
staff. The U-arms sliould rest as 
nearly as possible in the middle of the 
banking slot of the cylinder ; that is 
to say, they should be as far from the 
upper as from the under edge of this 
slot, so that the end-shakes may liave 
free play in all positions of the watch. 
See that the balance spring is flat; tliat 
it coils and uncoils reguWly without 
constraint; that it does not touch the 
centre wheel, the stud, or the inner 
curb-pin (with its second coil). 

The rapid examination of the escape¬ 
ment may now be regarded as com¬ 
plete, if the watch in hand is merely 
being cleaned after having previously 
gone well. But if a watch that has 
not gone well previously, or if a new 
one, the action of the ’ escapement 
must be thoroughly tested. 

The train bemg in motion through 
the force of the mamspring or the pres- 
tiure of a finj^ against the barrel teeth, 
examine with a glass all the depths 
that are viaibie. That of the escape- 
inent, for example, can bo easily seen 
the jewelled pivot-hole when 
this is fiat, the watch being laid hori¬ 


zontal and a powerful glass used. 
When the action cannot be seen in 
this manner with sufficient distinct¬ 
ness, hold the watch up against the 
light and look through it. Depths 
that cannot be clearly seen, or about 
which any doubt exists, must be subee- 
queutly verified by touch. With a 
new watch, it may be found necessary 
to form inclined notches at the edge 
of the cocks or near the centre hole of 
the plate, so as to see the action of the 
depths. But it is important that the 
settings of the jewels are not dis¬ 
turbed, and indeed that enougli metal 
is left round these holes to ^mit of 
their being re-bushed, if necessary. 

Invisible and doubtful depths must 
1 be tested by touch, and the requisite 
I corrections applied after having re- 
I polished the pivots, etc., as may be 
necessary. Holes a trifle laige arc 
less inconvenient than those which 
afford too little play, providing the 
depths ore in good condition. 

llemove the endstone from the cha¬ 
riot, and see that the pivot projects 
enough beyond the pivot hole when 
the plate is inverted. Bemove the 
cock and detach it from the balance. 
Take off the balance spring with its 
collet from this latter, and place it on 
the cock inverted, so as to see whether 
the collet is central, when the outer 
coil is midway between the curb pins. 
Bemove the cock endstone and end- 
stone cap, place the top balance pivot 
in its hole, and see that it projects a 
little beyond the pivot hole. Put the 
balance into the ‘‘figur%6” calliper 
to test its truth, and, ftt the same 
time, to see that it is sufficiently in 
poise; remember, however, that the 
balance is sometimes put out of poise 
iutentionally. 

Let the trmn nm down : if it does 
so noisily or by jerks, it may bo as¬ 
sumed that some of the depths are 
bad, in consequence of the teeth being 
badly formed, the holes too laige, eto. 
To test the latter point, cause the 
wheels to revolve alternately in oppo¬ 
site directions by applying the fln^ 
to the barrel or centre-^heel teeth, 
2 B 
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at the same time noting the move' 
ment of each pivot in turn in its hole; 
a little practice, comparing several 
watches together, will soon enable the 
workman to judge whether the play is 
correct. The running down of the 
train will also indicate whether any 
pivots are bent. 

Remove the barrel bar with its 
several attachments ; also the third 
wheel, and, if necessary, test the un- 
righting of the centre wheel pass¬ 
ing a round broach or taper arbor 
though it, aud setting the plate in¬ 
rotation about this axis, holding a 
card near the edge while doing so. 
This will indicate at once whether the 
axis of the wheel is at right angles to 
the plate. If a marked deviation is 
detected, or the holes are found to be 
too large, they must be re-bushed and 
uprighted. If the error is but slight, 
tlw axes may be set vertical by bend¬ 
ing the ste^y-pins a little, in doing 
wUch proceed as follows : ^t the bar 
in its place alone, the screws a little 
unscrewed ; rest the side of the bar 
oppoeite to that towards which it is ! 
to be bent against a piece of brass 
held in the vice, and str^e the farther 
edge of the p^te one or two sharp 
blows with a small wooden mallet. 
Experience alone can teach the work¬ 
man to proportion the blow so as to 
obtain a given amount of deviation, 
and must enable him to ascertain 
whether it is desirable or not to pass 
a broach through the steady-pin holes 
before operating as above explained. 

The centre pivots must project be¬ 
yond the holes in the plate and bar. 
A dreular recess is turned round the 
outer end ol each of these holes so as 
to form reservoirs for oil. Owing to 
the neglect of these simide precautions, 
many watches, especi^y those that 
are thin, come back for repair with 
their oentre pvots in a bad state, be¬ 
cause the oil could not be sppli^ in 
safflcieDt quantity, and has been drawn 
uivay by the cannon pinion or the steel 
ihield. U a watch hu a seconds himd, 
aaoertain by means of the calliper that 
Its wheel is upright. Finally, axamine 


each jewel to see that it is neither 
crack^ nor rough at the edges of the 
hole. 

The side spring, which must not be 
too strong, should reach with certainty 
to the bottom of the spaces between 
the teeth of the ratchet, and this 
latter should be held steadily in posi¬ 
tion by the cap. The barrel is made 
straight aud true on its axis, the arbor 
liaving been previously put in order if 
required. It is a go^ plan after 
making the extensive repairs here 
spoken of to again test the barrel and 
centre-pinion depth, either by touch 
or by drilling a hole for observation. 
The screw of the star wheel must not 
project within the cover nor rub 
against the dial; it must be reduced, 
if either case presents itself. 

The action of the stopwork must be 
well assured, especially when the 
actual stop occurs. It is a good plan 
to, as it were, “ round up” the star 
wheel and finger-piece, witli an emery 
stick, supporting them on arbors. 
There must be no possibility of fric¬ 
tion between the finger and the bottom 
of its sink. To test the stopwork, 
take up the winding square of au arbor, 
with the barrel, etc., in position, in a 
pair of sliding tongs or a Birch's key ; 
hold the tongs between the last thj^ 
fingers and the palm of the left hand, 
the first finger and thumb being applied 
to the circumference of the hairol so 
as to rotate it, first in one direction 
and then in the other. During this 
movement, take a pegwood pomt in 
the right hand, and try to turn the 
star wheel offainst the direction in 
which it would be impelled the 
finger. The tooth -that is just going 
to engage with the finger ww thus^ b« 
caused to take up the wont possible 
position for being tamed, and thus, 
if the action proves to be^satisfaotory 
for each tooth, you may rest oontoat 
as to the future; proviqinff|^ conns, 
that the engagement takto pnoe square, 
and there is no tendeiiOT to oa^ 
distortion of the metal. jEty holding 
the sUdixig toim in a vice, bands 
can be kept at liberty. 
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CUaning ,—It facilitates the work 
to secure order in taking to pieces and 
cleaning, preventing the screws from 
being mixed, etc. It is a good prac¬ 
tice to prepare beforehand one or more 
boards, in which grooves and holes are 
made in positions to correspond with 
those of the several pieces on the 
plate of the watch, as indicated by 
Fig. 110. The round holes receive the 



Fig. no. 


cock and bar screws, which may be 
cleaned while the other parte arc in 
the benzine solution. (Two holes are 
shown side by side for each bar and ] 
cock, so that the same plate will serve 
for a la^e and small watch.) The 
oval or drcular hollows at a and round 
b receive the cap screws, and b the 
shield; e holds the screws of the side ^ 
spring and star wheel, and the finger- ! 
piece pin ; d is for the screws of the 
top endstone, and e for those of the 
bottom endstone, etc. 

Veiy conveniently divided deal 
boxes, for holding the several parts of 
ft wat^ when taken to pieces, are in j 
general ura by watchmakers. Th^ I 
»ro of foreign manufacture, and mea- 
fture about 6 in. by 4, and 1 in. in 
depth, thus being lai^ge enough to con- | 
all the parts of any ordinary watch. 
Every young workman will find the i 
Wvanta^ of noting on a paper, bear-1 
the number of the watch, the 
■uoceBmve opoations that have to be 
done, striking them out one by one as 
progresses. J 

Whatever the system of 


I adopted, it is essential that it be con¬ 
cluded by passing a pegwood point 
into each of the holes. Brillian <7 is 
given to the surfaces of cleaned pieces 
% passing a carefully kept fine brush 
over them. A brush that is greasy 
can only be cleaned by soap and water, 
and a new brush is prepar^ for use by 
passing an inclined cutting edge over 
the ends of its bristles so as to taper 
them off to hntf points, and to remove 
knots due to hard parts or to bristles 
becoming united. This preliminary 
treatment is completed by charging 
the brush with French chalk, and 
rubUng it vigorously on a dry crust 
of bread, until the bnish can be passed 
over a gilded surface without scratch¬ 
ing it. The bristles are maintained 
in good condition by the same treat¬ 
ment. Billiard chalk is very effective 
for this purpose. The greater number 
of cavities there are in a crust the 
better it will act. Groat bread seems 
to be preferable to that made from 
wheat, because the latter contains 
greasy particles which prevent the 
brush i^m being kept thoroughly 
clean. A burnt Iwne is an excellent 
substitute for the crust, and has the 
I advantage of causing the brush to im- 
! part a very brilliant appearance to ob- 
j jecte on which it is us^. 

I Cleaning with a brush is less used 
now than formerly, as it can be 
; adopted with safety with the old- 
! fashioned gilding, but is too severe for 
the thin g^vanic coats that are applied 
I at the present day. It may, however, 
i be resorted to for getting up the sur¬ 
face of polished brass wheels, for 
example. Put some French chalk or 
wdered hartshorn (which can be 
ught at a chemist’s) in pure alcohol. 
Shake the mixture, and with a fine 
paint-brush coat the object with a 
small quantity of it, subeequently 
brushing the surface with a bru^ that 
is in very good condition. Policed 
wheels may be made to present a very 
brilliant appeaaianoe by this means, 
but their teeth and the leaves of 
pinions must be afterwards carefully 
cleaned. The French chalk and harta- 
2 B 2 
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horn are more effective according as 
they have remained a longer time in 
the alcohol; doubtless owing to the 
fact that the hard grains are then 
more completely dissolved. 

In soaping, it is advisable to use a 
soap that quickly produces a good 
lather. The object is held in the hand 
and cleaned by rubbing with a soft 
brush charged with this lather ; then 
immerse hmt in clean .water, and sub¬ 
sequently in alcohol, moving it about 
in each; it may be left for a few 
seconds in this latter, and, on being' 
removed, it is dried with a fine linen 
rag or soft muslin. A stroke with a 
soft brush in good condition will give 
brilliancy to the surface. If cold 
water dissolves the soap very slowly, 
employ warm. If about to soap 
polished wheels, the surface must be 
first got up with a buffstick and rouge, 
or by brushing with hartshorn. The 
balance spring may be cleaned by lay. 
ing it on a linen rag doubled, and 
tapping it gently with a brush charged 
with lather ; then dipping in water 
and alcohol in succession. The alcohol 
may be used hot or cold, its action be¬ 
ing more rapid and effective in the 
former case. But there is no occasion 
to use hot alcohol except when deal¬ 
ing with substances such as wax, that 
resist its action. 

The employment of essences in 
cleaning watches is becoming more 
^ general every day. They are to be 
obtained at all the tool-shops, together 
with full instructions in regard to 
their use. A few observations may 
be not out of place. The objects are 
left in the solution for a few minutes, 
in order to allow all adhering matter 
to dissolve, but not too long, as certain 
qualities of benzine, etc., are apt to 
leave stains. Dry the pieces on re¬ 
moving them, and finish by passing 
over a finq brush that has been charged 
with chalk and subsequently rubbed on 
a hard crust or burnt bone. The fol¬ 
lowing composition has been strongly 
, secommended: 90 parts by w^ht 
refined petroleum, and 25 of sulphuric 
ether. The objects are imxnerM for 


several minutes, and on removal from 
the bath are found to be clean and 
bright. It must not be forgotten that 
many of these essences are liable to 
ignite near a lamp. 

Putting together .—The following 3 
rules must be observed in arranging a 
system of putting the watch together ; 
(1) avoid taking up the same piece 2 
or more times; (2) hold it lightly as 
any pressure wUl produce a mark ; 
(3) keep it as short a time as possible 
in the fingers. Any linen rags used 
must be free from fluff, but rags of all 
kinds should as far as possible be re¬ 
placed by certain kinds of tissue paper. 
The best kind will be that which, 
while securing a given degree of plia¬ 
bility, will prevent heat and mdstore 
from passing through. Blue tissue 
paper should be avoided, as it is often 
found to encourage the formation of 
rust on steel-work* 

The following order is often adopted 
in putting together the ordinary form 
of Geneva watch. Commence by put¬ 
ting the several parts of the banral to¬ 
gether, attaching it to the bar and ob¬ 
serving the directions given farther on 
with regard to the distribution of oil. 
Owing to the portion of the stop-finger, 
it is sometimes found that the main¬ 
spring must be set up either } or | of 
a turn. Very often ^ is not sufficient, 
and in such cases it is necessary, before 
putting together, to ascertain that the 
spring admits of at least 6 or 5^ turns 
in the bfurel. If it will not allow this 
amount, and yet has to be set up f of 
a turn, too great a strain will come 
upon the eye of the spring in winding. 
Fix the cluriot with its endstone on 
the under side of the plate. Beplac^ 
the fourth wheel, making sure that it 
is free, has no more than the requisite 
end-shake, and is upright. Tbra the 
escape wheel, testing it ixi 4 similar 
manner. See that the teeth have 
sufficient freedom on both sules of the 
cock passage, then make the 2 wheals 
run together with a pair of tweezers cr 
pegwo^ in all positions oftbe plate to 
make sure of everything being free. 

Having attacbsd the index and end- 
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stone to the balance cock, and the 
balance spring to the balance (olwerv- 
ing that the centre of the stud is 
against the dot on the balance rim), 
place some oil in both tlxe balance 
pivot'holes ; adjust the balance to the 
cock, after placing a drop of oil in the 
cylinder, and set in position on the 
plate, Some workmen apply a drop 
of oil to the top of the escape>wheel 
pivot-hole Ixsfore setting the balance 
cock in its place, but others prefer 
only to add the oil after the escape¬ 
ment has been tested. Placing a small 
piece of paper first between the balance 
and cock, and tlien between the balance 
and plate, ascertain whether the escape 
wheel occupies its correct position in 
reference to the cylinder, in order that 
the escapement may act properly. 
Tills test is especially necessary in deal¬ 
ing with very thin watches or those in 
which the cylinder banking slot is ex¬ 
ceptionally naiTow, 

Next fix the barrel bar to the plate. 
Set the third wheel in its place, and 
lastly the centre wheel, after putting 
a little oil on the shoulder of its bot¬ 
tom pivot. Before putting the bar 
over it, applj' oil to the top pivot iu a 
similar manner ; then screw it down. 
After this is done, screw on the third- 
wheel cock. Apply a small quantity 
of oil to the 2 centre pivots, and very 
lightly to tlie others tliat have not al¬ 
ready been oiled ; give a turn to the 
key, and listen to the tick of the watch 
in all positions. This should always 
be done before replacing it in the case. 
After passing the slightly-oiled set- 
hands arbor through the centre pinion, 
and adapting the cannon pinion to its 
end, reverse the watch, passing the 
end of the centre arbor through a 
hole in the riveting stake, so that the 
watch is supported on the end of the 
cannon pinion ; a light blow of the 
hammer on the square end of this arbor 
will then suffice to drive the cannon 
pinion home. Some do this before re¬ 
placing the movement in its case, and 
some after. Add a little oil to such 
pivots as have not already received 
enough, and fix in their places the re¬ 


maining parts of the motion work, the 
dial and hands : the watch then only 
requires to be timed. 

Oiliwj .—The distribution and appli¬ 
cation of the oil are of more importance 
than might be thought, and have a 
very marked influenceon both the time 
of going and the rate. Very fluid oil 
may be used for the escapement and 
fine pivots, where only a small quan¬ 
tity is needed,and the pressureis slight; 
but it is not suitable iu other places, 
on account of its tendency to spread, 
and leave tlie ruVibing surfaces. If too 
much oil is applied, the effect is the 
same as if there had been too little ; it 
runs away, and only a minute quantity 
is left where it is wanted. 

To apply oil to the coils of the spring 
is not enough ; some must also be 
placed on the Iwttom of the barrel. 
Before putting on the cover, moisten 
the shoulder of the arbor-nut that 
comes in contact with it with oil; by 
doing so, when oil is applied to the 
pivot, after the cover is iu its place, 
this oil will be retained at the centre 
of the boss in the cover. Moreover, 
it will not then be drawn away by the 
finger-piece, passing from this to the 
star wheel. The oil applied to the 
upjier surface of the ratchet, to reduce 
its friction against the cap, must not 
I be in such quantity as to spread on to 
, the winding square. It is a good plan 
; to round off the lower comer of this 
. cover. The observation made in refer- 
I ence to the oil applied to the barrel 
I cover may be repeated for the centre 
wheel. 

^ After the drop of oil is introduced 
into the oil-cup of the balance pivot- 
hole, insert a very fine pegwood point, 

, so as to cause the descent of the oil; 
a small additional quantity may then 
be applied. When this precaution is 
not te^en, it frequently Imppens that 
in inserting the l^lance pivot, its co¬ 
nical slioulder draws away some of the 
oil, and there is a deficienoy both in 
the hole and on the endstone. Some 
workmen place a single drop of oil 
within the cylinder, and when the 
escape wheeladvances, each tooth takes 
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some up. This meihod is uiisstis- 
fsctory, because the earlier teeth re> 
odve Bucha 4|uBatity of oil that it runs 
down the pillars, where it is useless, 
and merely tends to increase the weight 
of the wheel. A much better plan is 
‘ to put a very small quantity in the 
cylinder, and on the flat of ea^ tooth, 
or every second or third tooth. It 
will thus be evenly distributed, and 
will not tend to flow away. The es¬ 
cape-wheel pivots require but a small 
quantity of oil. It often happens, 
however, that the workman applies | 
too much, and ii runs down to the | 
pinion. The leaves thus become greasy 
and stick, while the pivots are ruu- 
niM dry. 

English Watch.—Many of the 
remarks made in speaking of the 
Geneva movement are equally applic¬ 
able to that of English construction. 
It will be well, however, to supplement 
them by a few special directions. The 
following points require attention. 
See that the position of dial is not 
altered by closing down the bezel; 
that the fusee dust-cap does not touch 
the dome or eap ; and that the diamond 
endstone or other jewelling of the 
balance cock is free of the case. In 
Opiate watches the chain is occasion¬ 
ally found to rub against the edge of 
tiie case, or the top plate to press 
against the bottom edge of the same, 
causing the train to t^d. See that 
the b^ance and chain, and the fusee 
great wheel, are free of the cap where 
one exists : the obun is especially j 
liable to rub after the breaking of a 
Bbt>iig Bfsing, which may cause the 
barrel to bulge, when it may also rub 
against the potence. Ascertun that I 
none of the <^>plate feet or pins touch i 
the train ; that the hour wheel is clear 
of the third and fourth wheel bar; 
and the minute wheel out of contact 
with the dial plate, and not pressed 
by the dial, i^e tlut the third wheel 
is free in its hollow; and that the 
halance, more especially in oversprung 
itches, is clear of the barrel. 

The index or regulator must be 
taated, especially in watches that «re 


undo^Mrung, at several points between 
** fast and slow,” to see that it no¬ 
where approaches tw near the ^vibg, 
is held with sufficient tififMees, and 
that it never comes near enough to the 
guard pin for contact to occur. See 
that the potence screw and steady-ping 
do not project, and tliat the barrel 
not touch the name plate, balance cock, 
top plate hollowing or great wheel. 
Before taking off the top plate, notice 
I the position of the detent in the steel 
wheel, and the amount of its end- 
shake ; the wear of the holes, and 
freedom of the train wheels ; the posi¬ 
tion of the third pinion with respect 
to the centre wheel, and that of the 
escape wheel to the lever. that 
the banking pins are not loose or bent; 
that the guard pin, whiclx protects the 
balance staff when the chain breaks, is 
near enough to the barrel and the 
potence. When the watch is taken 
to pieces, any loose pillars or joints 
must be secured, pivots examined to 
see whether worn or bent, and those 
working on endstones, that they come 
through the holes. The fourth-wheel 
pinion must be free in the hollow of 
the pillar plate and the centre wheel 
in its hollow; a similar examination 
also must be made of the collet and 
pin which secure the great wheel to 
the fusee. If a ebaiu is broken near 
the barrel end, the slopwork is pro¬ 
bably defective or the spring too strong. 

The following faults may occur in 
English stopwork. The stop may come 
opposite the fusee snail too goon or too 
late, allowing one turn too few or too 
many of the fusee ; or the lack of the 
snail may butt against the stop, and 
thus stop the watch after going for a 
few hours. Overwinding somatimas 
omirs in consequenoeof the stopsmiiig 
being locked between the dioulaer of 
the stop and ita Inass stuff; and the 
blade of the snail or the end of tbe 
stop may be worn or bent i^deaniag. 
In |-plate fusee watches, sm that tba 
balanoe does not come t(w near to tiie 
fusee, fourth centre wheel, end 
BometimeB the escape wheel. ' The 
breaking of a 'mMns|iri|ig soxhetimes 




Clock iin) Watch Menbiko : Eqglish Watch. 875 


Btnimi certain teeth of the great 
wheel. 

In examining a lever eeoapement. 
the following partioularg should always 
he attended to. See that rul^ pin 
and pallet stones are firmly set; that 
neither pallet nor roller is loose on its 
Btafif; and that the lever and pallets 
are rigidly fixed together. The guard 
pin must be firm, the balance well 
riveted to its collet, the spring collet 
sufficiently tight, and the curb pins 
firm. If there is a compensation bal* 
ance, ascertain that each screw is tiglit. 

So great a variety of arrangements 
of the mechanism for wiuding watches 
at the pendant is met with at the 
present day, tliat it would be impos¬ 
sible to give detailed directions in 
r^rd to their examination ; the fol¬ 
lowing general remarks, however, will 
be found of value in directing attention 
to the points which most require it, 
and will suffice for any intelligent 
workman. It should be observed at 
the outset, that the adjustment of 
keyless work is almost entirely a ques¬ 
tion of depths, and the workman who 
has thoroughly mastered this subject 
will rarely experience any difficulty in 
dealing with keyless mechanism. Care¬ 
fully observe each depth, etc., in suc¬ 
cession, to make sure that no prejudicial 
friction occurs either betweeu teeth or 
by contiguous ports coming in contact. 

spring should act solely in the 
direction in which pressure is required 
of them. 

Special attention should be given to 
the intennediate steel wheel for com- 
munioating motion to the cannon 
pinion, when this exists, as it is per¬ 
manently in gear with the train, so 
that anv unevenness of the depth will 
affect the rate : if the minute wheel 
have too much end-shake or play on 
its stud, it is apt to ride on the inter¬ 
mediate steel wheel. The firiotion of 
the cannon pinion on the set-hands 
whor must not be excessive, since it 
would involve too great a strain on 
the tMth of the minute wheel; nor 
^ slight, since the hands would be 
liable to be displaced on releasing the 


■et-hands stud. If the intennediate 
wheel hsB too much end-shiike, Kunft 
this by an excentric screw overh^ppi&g 
its ed^. Test the spring of the set- 
hands stud, to see that it is too 
strong or tM weak, and that it moves 
parallel with the plate. Failure in this 
latter particular might lead to its rising 
on to the rocking W or other piece on 
which it acts. 

Examine the winding-pinion depth, 
to see that it is neither too deep nor 
shallow, Tlie set-hands stud spring 
must be strong enough to resist any 
accidental pressure on the stud ; but, 
on the other hand, the strength must 
not be excessive, as the spring will then 
be all the more liable to bre^, besides 
causing inconvenience when setting the 
liands. The course of thespring should 
be banked at the point which gives a 
good depth between the winding and 
interme^te wheels. The minute- 
wheel stud must be firm in the plate, 
as any accidental binding might other¬ 
wise unscrew it, occasioning the leak¬ 
age of the dial. When the minute 
hand is carried by the set-hands arbor, 
and not by the cannon pinion, care is 
necessary in fitting this latter, for if 
too loose, it will rotate in setting the 
hands without carrying the minute 
hand round, and the minute and hour 
hand wUI cease to agree. 

Attention must be paid to the ap¬ 
plication of oil to keyless work, as, m 
its absence, rust rapidly forms, and the 
mechanism becomes bound. Of course, 
all bearing surfaces, such as the in¬ 
terior of the pendant, intermediate and 
minute whed studs, studs or screws of 
the rocking bar or other surfaoes on 
which wheels rotate, must be lubri¬ 
cated ; an actually important p(^t is 
to lib^aJly oil the teeth of the windbag 
pinion and the bevel or crown whed 
that engages with it. The application 
of a little oil inside and outside the 
cannon pinion must not he omitted. 

Several watchmakers '^ve notioed 
that the oil is proserved intact longer 
after washing with soap, if well done, 
than after cleaning with benzines, etc., 
though in some instanoes it may be 
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that the latter proceaa was not properly round-faced hammer, then stoning up, 
performed. However, the following so that there is an edge in the centre 
is the method adopted for some years of the flattened part. If this edge is 

by Bertrand : Dissolve in about 1 qt. slightly rounded instead of pointed 

of raitiwater a piece of Marseilles soap, like a brass drill, it will make the drill 
about H in. square, pared very flue, cut longer than the pointed sliape, as 
and add a piece of black soap the size there is more of the cutting surface 
of a liazel-nut. Boil, Alter through a utilised at one time ; therefore there 
linen rag, and bottle the liquid. When ! is not the amount of wear on any par* 
required for use, pour a little into a . ticular point of action, so it will cut 
capsule, and place the parts (excepting I long after a pointed drill lias become 

those fixed with lac) in it, boil it j dulled. To get the drill cxira hard, 

slightly, and after having put back | hold it in the candle flame until it be- 
the liquid in the bottle, pass the parts i comes a cherry-red, then immerse in 
through rainwater, slightly boding, | quicksilver. Du uut get it to a white 
and then plunge them in alcohol. On | heat, or the steel will be too brittle, 
taking them out, diy them with a I and never cut satisfactoi’ily. A candle 
linen rag. By this means, the pieces | is much better tlian gas fur making up 
are much better cleaned than they ! drills, as the gas bums the steel, owing 
would be, if benzines were used. | to the sharp current of air through 
Should the polished wheels turn a ! the burner. Some use water and some 
little brown, the colour may easily be j oil to liarden the drills, while others 
made to diwppear by passing lightly I use the tallow of the candle. Hither 
over the stain^ portion, and wi^out ! will have tlie desired effect, providing 
touching the steel, a ^ncil-bnish dipped j the steel has not been heated too much 
in water mixed with potash oxalate ' before putting iu—a deep red is quite 
(commonly called salts of sorrel), and I suflBcient. 

Upping in water and alcohol. If ne> j Suppose the drill is hard enough to 
cessary, it may be touched up with a | cut down the required steel where the 
dry ch^ois leather. pivot is wanted—say a verge third- 

Piwting. —This may, in some re- wheel bottom pivot. After finding the 
specie, be called the most tedious of centre, apply plenty of oil to the drill, 
any work connected with watch repair- then drill down until you get about 
ing; for it is certainly no easy job for the depth of a pivot’s length. Now 
the novice to drill down the centre of file the steel a perfect fit to this hole, 
a small pinion, especially when the There is no better steel for the pivot 
pinion is left extra hard, which is often ' than a needle, brought down to a plum 
’ the case. Making the drill to the colotir. When it is stoned to fit the 
required shape and hardness is one of , hole tightly, drive it in with the flat 
the main things to be considered. A ' liammer. If it is a good fit, you may 
needle is the ^t steel to be obtained now cut it off a little longer than 
for this job. Heat the needle iu the required, run a point on it, put the 
flame of a candle to a cherT 7 'red, then point into the turns, and see if the 
hammer it into shape. This must be ; pinion runs true. If so, the pivot may 
such a form as will give as much t soon be finished; but provided you 
strength as possible ; therefore, do not ' have got the pvot a little out of the 
hammer the sides too flAt, or the edges j centre, you must nuJie the point i 
will snap off when hard. It must not little out of the centre of it. rfi that 
be too pointed for drilling steel, but the pinion will run true; then turn it 
will work veiy well without a point, true before you begin with the pivot- 
provided a nice cutting shape is ob- ing file, or you will find the jHVot will 
taifiM, which is secured by making never find the centre 1^ fllihg. Great 
tjto end a little laiger than the other care should be taken in getting the 
|Mt, and slightly flattened with the point of the pivot in the proper place 
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before beginning to turn. With care, 
pivots may be put in, so that the watcli 
will not suffer therefrom. Even if it 
is a wheel, whose being out of poise 
does not matter, it will throw the 
depths uueqiial, providing the pivot is 
out of the centre. It is sometimes 
rather tedious to get the pinion true 
from the point of pivot as advised, 
but there htul better be a few minutes 
taken there tlian to slip the job and 
then have a Iwd depth to correct. 

In putting in a verge fourth pivot, if 
it be a seconds pivot, drill the pinion 
far enougli, or, as before, the length 
of the secoiuls pivot—this will make 
a hnn job of it. Care must l)e taken 
not to break the drill in ; but with a 
properly sliaped drill and a steady liand 
there is not often a break, 

Wliether verge, lever, or Geneva 
pivots, they can all be done in the way 
stated, but of course a Geneva escape- 
wheel pivot rei]uires more practice tlian 
a thiHl-wheel pivot of a verge watch. 
With this the wheel must be taken off 
in order to get the ferrule on to run it 
with. In putting on the wheel again 
the best tool to use is a pinion riveting 
tool, as it is then left nice and fiat. No 
watchmaker should V)e without this 
tool, as it is so useful for all kinds 
of riveting where accuracy is required. 
It will leave thebrassperfectly polished 
where it is used to rivet a b^auce on. 

There are pivots where the drill is 
not used. Some drill in the turns, 
others use the mandril, with the wheel 
shellacked firmly in it, holding the 
drill on the rest; while others employ 
tlrn old-fashioned method of holding 
the wheel in the hand and running the 
drill in the vice holes. The operator 
may choose his own method. 

Now for a pivot without any drilling 
—a staff top pivot for instance. Drive 
out the old staff entirely (the steel part 
of it), then cut off the steel about half 
as much as reaches through the brass ; 
stone the end fiat, then put it in again 
as before. This wiU leave a hole in 
the top part. Put a piece of properly 
tempered steel in this hole, solder it 
in with a small portion of solder, then 


I centre the point so that tlie body of 
I the staff runs perfectly true ; put it in 
j the turns, and turn down to required 
I shai)e for pivot, finishing off with file 
j and burnisher. This is the best method 
! for a staff top pivot, which can be done 
j without much fatigue. Of course this 
' method cannot be resorted to when it 
is a solid steel staff, such as the Wal- 
tliam staffs. In this case the drill has 
to be used ; but when the operator has 
had plenty of practice with the turns 
he would be very likely to put in a new 
staff rather than a pivot. Even in put¬ 
ting in a new staff (English), the steel 
can be driven out, and another piece 
put in, saving the trouble of turning 
the brass. In doing this, care must 
be taken to get the old brass to run 
true on the centres before using the 
graver, or the balance will be out of 
poise. 

We now come to the easiest pivot 
iob, although by some it is thought to 
I be a very delicate and tedious job-— 

I the cylinder pivot. Provided the top 
! plug is a good fit, but has the pivot 
j broken, simply drive out the plug a 
; little way (the length of the pivot), and 
' run a new pivot on the same plug; turn 
1 it back a little way to give it a go^ 
I appearance. This may be done com- 
: plete in 10 minutes; so it is not very 
serious after a little practice has been 
‘ had at it. In driving out the plugs, 
make a steel st^e with holes through 
and chamfered on the top ; this will 
let the plug move while the shell is 
I held firmly on the stake. 

I Neio Mainspring .—The barrel cover 
I being removed by the blade of a small 
I watch screwdriver, the arbor is first 
I taken out and then the broken spring, 
j If, without doubt, the broken spring 
I was the original spring, and the watoh 
1 is of fair quality, it is well to follow 
the rule generally adopted by the trade, 
and replace it with another of “ the 
samewidthandstrength." Frequently, 
however, it happens that tlie sining is 
not the original, but one putin ^some 
careless workman either ignorant of 
what conditions a spring should fulfil, 
or contented with the nearest spring 
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to the original that he happened to 
poMees. In such a case, the general 
rule does not apply. 

Suppose, by way of example, that 
you have a broken spring to replace, 
which evidently is not of the proper 
width and strength for the barrel it 
occupied, and consequently notadapted 
to the watch. The first consideration 
is its width, which should be as great 
as the barrel will fairly admit, reach* 
ing from the bottom of the barrel to 
the groove barely, excepting where 
the b^el cover is hollowed out, wheu 
it may reach it fully. If the spring is 
not wide enough, its working will be 
irregular; if too wide, then it will 
hind in the barrel The next point is 
the thickness, and it is most impor* 
tant that this should be correct for the 
watch to perform satisfactorily. If the 
spring is too thick, the action of the 
escapement will be hurried and its 
rate unsteady, and the chain more 
liable to break ; while, if too thin, the 
escapement will be sluggish, and the 
vratch apt to stop altogetW. The 
strength of the spring should be such 
that, when of the proper length, hooked 
in the barrel and wound up, it may 
cause the barrel to make about } of a 
turn more than is required by the 
length of a chain that occupies the 
fusee when fully wound. The length 
of a spring should be such that wlwn 
wound in the barrel it should occupy 
about i of its diameter. Having gauged 
the width and found the correspond¬ 
ing springs, one of the proper strength 
will M found as a rule to be a little 
laiiger in diameter than the barrel, or 
one that would almost fill the baml 
if it were wound in, so that it is neces¬ 
sary to break off a short piece that the 
baml may not be too full. This ap- 
pUesto the springs as bought from the 
makers, coiled within a wire ring, and 
is merely given as an approximateguide 
to Bisection. • 

Having selected a spring apparently 
•uitdble, it must be shortened as much 
M, is neoeeiAty, and ** hooked in," when 
it'l&iut be finally tested by holing the 
fagml t%ht in the left hand and wind* 


ing updl^e spring by means of a pair of 
sliding tongs attached to the squared 
end of the barrel-arbor, and observing 
how many times it causes the barrel to 
revolve. If it makes an insufficient 
number of turns, the spring is too 
thick ; if too many, it is too thin. 
Although this may be stated as a 
general rule, it is not without excep¬ 
tions, as, for example, in verge watches 
it is occasionally expedient to use a 
somewhat weaker spring than vdll 
only make the proper number of turns, 
owing to an imperfect and uneiiual 
balance wheel not ulmitting of a close 
and correct esca^wment. There are 2 
methods of hooking in mainsprings ; 
in one, the hook is in the Ijorrel, and 
the spring only requires a hole in it 
near the end ; in the other, the hook 
is attached to the spring, a hole being 
formed in the barrel to receive it. In 
replacing a spring ^ch only requires 
a bole in the end, it must be carefully 
tempered by means of a very small 
flame, so applied tliat the spring may 
be g^ually and equally tempered 
from the end where the hole is to be, 
which should be rather soft, to about 
^ in. of its length. The hole should 
be square as bang the least liable to 
constrain the spring, and prevent its 
proper action in the barrel. It is 
usual, after making the hole, which is 
punched with a pair of mainspring 
nippers, to pass a file lightly across 
the end of the spring and round off 
the comers, giving it a neat and work¬ 
manlike appearance. When the liook 
is to be attached to the spring, the 
latter is tempered in the manner al¬ 
ready described, and a small round 
hole is punched in it. A piece of 
' ‘ bo(^ng-iD " wire is then ntted to 
the hole in the barrel, and plaoed in 
the jaws of a pair of sliding tongs in 
such a manner that *a pivot may be 
filed on it to fit the hole in the spring, 
and cause the piece of hootking-ift wire, 
to form a hook standing at the proper 
angle to suit the hole in the 
The hooking-in wire is then put in the 
vice, and the mainspring is flnn|]r 
secured to it fay riveting, when' tiw 
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length of the wire is cut off, ^viug 
only sufficient to form the hook.' The 
end of the spring is usually finished 
like the other, but left poin^ instead 
of round. 

Ntw Bwrrd'hook. — When this is 
necessary, it is always a good plan to 
put in one of steel, and not brass, as 
they frequently are. The hook should 
be ‘ ‘ tapped " in very tight and nicely 
shaped, not standing up too high in 
the barrel. 

Tightening Bartd-ewer.- When a 
barrel cover is loose, it should be 
covered over with a piece of thin paper 
and gently tapped with a round>faced 
hammer ^ round the edge, which, if 
carefully done, will spre^ the cover 
a little without markii^ it. 

New Barrd’orbor. — There are 3 
kinds of arbor commonly in use—the 
plain English, the plain Geneva, and 
the Geneva with soHd ratchet. The 
fitting of a new one of either kind 
requires to be done very carefully, it 
being absolutely necessary that the 
pivots should be accurately fitted, and 
the end'sbakes very exact, for the 
barrel to run true and give satisfaction. 
Either of the plain arlwrs can be made 
from a piece of ordinary round steel, 
or an “ arbor in the rough ” may be 
obtained from the tool shops. In the 
former case, it will be nooessary to 
turn the steel somewhat to shape in 
the lathe; but when bought in the 
rough, the wbor is quite re^y for the 
more exact turning which is done in 
“ the turns." A screw ferrule is at¬ 
tached to one end of the arbor, and 
the body or centre part is first turned 
to the proper width and diameter, the 
measurement being taken from the old 
arbor by means of the pinion gauge. 
The arbor is then turned down and 
TOlished until it fits the holes in the 
Darrel just tight, when a round broach 
passed lightly into the holes will give 
the neoessary freedom. 

If an English arbor, the next step 
will be to turn the top pivot and fit it 
into the name plate, and afterwards 
file the square on the other end of the 
arbor to receive the ratchet. If, how¬ 


ever, it is a Geneva arbor, the square 
for the stopwork finger-piece must be 
made, and the lower pivot finished 
first, and the top or winding square 
(which also receives the ratchet) last. 
In filing these squares, great care must 
be taken to make them really squares. 
The best plan to ensure success is to 
turn a line where the square is to end, 
and file them up in the turns between 
the centres. The ends of the squares 
and pivots are usually finished in the 
screw-head tool. The hook to take the 
mainspring is formed by drilling an 
obhque hole in the body, and driving 
in very tight a piece of good tempered 
steel, which is then filed to shape. In 
case of a Geneva arbor with solid 
ratchet, it is necessary to buy the 
arbor in the rough, and advisable to 
have that kind which is half finished, 
for the body is then screwed on and 
the ratchet polished. It is almost 
impossible to tap a good thread with 
the ordinary screw-plates suitable for 
this purp(»e ; and if an arbor not 
already screwed by the proper plates 
must be used, it will be found much 
better to accurately fit on the body 
with a plain round hole, and secure it 
with a good steel pin. This latter kind 
of arbor is generally found where the 
barrel is** banging" on the bottom pivot 
of the arbor, unsupported. 

New Barrd. —^^l^en it becomes ne¬ 
cessary to put in a new barrel, as it 
sometimes does, either from the barrel 
cracking, across where the hooking " 
is, or firam unskilful treatment having 
spoilt it, the best plan is to send tiie 
arbor and old barrel to the material 
dealers, and have a new one of the same 
diameter fitted to the arbor. The new 
barrel will require very little finishing, 
and it is much better and cheaper thw 
attempting to make one. 

Repairing the Chain.—k very fre¬ 
quent oocurrenoe is the breaking of 
the chain, and to repair it neatly and 
strongly only a small amount of appli¬ 
cation is required. One end of the 
broken chain must consist of a doubly 
and the other end of a single link. It 
is easy enough, by means of a sharp 
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penknife, to get the single link, but 
the double one is sometimes more 
difficult to obtain. The best plan is 
to rest that end of the chain at which 
the double link is required upon the 
filing block, and, with the thumb-nail 
of the left band, keep one end of the 
pair forming the double link tight 
together, while with the penknife you 
gently separate the other, so as to 
loosen the rivet first from one side and 
then the other. If the chain is then 
held in the left hand and the small 
piece of bn ken link is firmly grasped 
with the pliers and a sharp pull given, 
it will be found that the doubb'i link 
is made and ready to receive the single 
one. When the ends to be joined are 
placed in position, they should V>e 
secured by a rivet inade of chain wire ; 
but in the absence of this, a nee^lle, 
properly tempered to a blue colour, 
may be used, taking care not to leave 
the rivet too long. Also remember 
that the hooks are placed the right 
way to hook in the barrel and fusee. 
When a new chain hook only is re¬ 
quired, it will be found much easier 
to turn the chain than the hook, when 
the latter liappens to lie the wrong 
way. 

Chain running fiat or off Fuitet. 
When a chain runs flat, when work¬ 
ing back on to the barrel, or slips up 
the fusee when winding, it must bo 
carefully examined, and the cause 
found ou t. Sometimes it resu Its from 
the chain being too laige; then the 
only remedy is a new chain. At other 
times it will be found that the delicate 
spiral projections on the fusee which 
separate each turn of the clialn from 
the next have become Ixiiised and per¬ 
haps broken in places, so that the sate 
retention of the chain cannot be relied 
on. If the damage is very serious, the 
fusee should be re-cut, but if only 
trifling, it may be rectifi^ by carefully 
raising the injured part to its proper 
position ud then placing it in the 
turns, and aQowing a graver of suit- 
aide shape held in the right hand to 
lightly scrape out the grooves as the 
fusee is slowly turned with the left. 


When the chain runs off without any 
apparent cause it may be frequently 
altered by changing it end fur end, or 
by taking a very little off from the 
outer lower edge of the chain along its 
entire length. When all these means 
fail, by putting in a new hole for the 
top fusee pivot, so that the fusee in¬ 
clines away from the liarrel, a certain 
cure will be effected, as tins must evi¬ 
dently cause the cliain to run In its 
proper position. 

Fitting is frequently a 

source of much trouble for the novice. 
First get to know wliat tnun t)ie watch 
has ; t»iiri, of course, will necessitate 
your knowing the numlier of teeth in 
tlio fourth wheel and escape pinion; 
that is, if it is a seconds watch ; if not, 
you will have to know the whole train 
from centre wheel. Now if we find 
the wat'<!h has to l>eat IM,000 per hour, 
we get the bairspring tliat will l)e the 
proper strength to make the balance 
osculate 300 per minute, or fi per 
second. This is done by fastening the 
centre of the spring to one the 
pivots with a piece of bc^wax; but 
notice that the centre of the spring 
lias been maile the proper tize for the 
collet before being tried, as a spring 
with its old centro-UH made-will be 
so that it gives its beats slower than 
when the centre has lieeii broken out 
to make it fit; therefore when this is 
correct, and waxed to one pivot, we 
take hold of the outer coils of the 
spring, just wliere the spring is the 
proper circumference for tliis coil to 
reach the same place as the stud and 
the curb pins. This will be the pron^ 
size, but to get the pro[W streiigtn, 
we notice the beats it make, by 
placing the other pivots on a watch- 
glass, holding the tweezers about where 
it slmuld be pinned in the stud; ty 
giving the haknee a slight move we 
soon see the number of beats it will 
make in a minute, counting 
watching the seconds hiuid of theie^' 
lating clock. If it is a train whioh 
requires 10,200, we then hfcve to get 
the spring of such a strength that it 
will make 270 vibrations per minute; 
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Init It iB beet tP count every alternete 
vibnatipn, m^kbg the counting 13i! 
par niuiute for 1^ IS^SOO train. If 
It goQfi fe Uttlc over or under thie num* 
bar move the tweezera a UtUe elong 
the epnng till you ^nd the enact plboe 
vben the numW it correct ^ thie le 
just tbe piece to pin in tin imd 
the watch wUi be to time. With the 
ldf2D0 train the watch b»te timee 
per Aeoond ; but ieme of the dd- 
^bioned levera end GeneTU beat only 
4 per eecond ; thiH, of oeurae^ can be 
counted by tailing every aitcntatt btat 
until you get 120 per minute. ThoH 
who follow ^ufi i^bod will be able 
to set the snruig end return it at once 
raody timed, 

tke HaiTtprini/.—ThM u 
effected ly grindiug the spring down. 
Remove the apruig from tbe collet, 
and piece it upon a piece of pivot wood 
cut to fit the centra cdl. A piece of 
■oft stH:l wire, flattened so u to peas 
fmly between the ooUb, and oraied 
with e bttio pulverised oil-ntone and 
oil, will BerreMyourgHnder, and with 
it you may aoon reduce tbe strength 
of the Bprii^. Your operations 
of GOUTM^ be confined to tbe centra 
ac^, for DO other part of the aprmg 
will rest euf&^tly agoiiiet the wood 
to enable you to gr^ it, but this will 
generally euifloe. Tbe efect will be 
more rapid than me would auppoee, 
therefore you will watch carefully, or 
^ may get the spring too weak In' 
^ you suspect it. Another end 
haps later pncees is w follows; Mt 
tbe coUet, without removing theBpring, 
upona stick of pivot wood, and having 
praperad a little dDutod uitrle acid in 
a wahdi-glaM, plunge the centra coUe 
into it^ keeipipg the other peait of the 

n from eoutoci ty holding it in 
ipe cf an inverted hoop skirt 
with yew tweenen* Expose it a few 
Mcoo^ goTwnuu the time of course 
ly tha dsgraa of eObot desired, and 
then rinM cf^ flnt with dean water, 
Ahd aftttnrarda with olcoiud. Ihy in 
the ma ci with timu paper. 
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Coil EookomibiK0 Pottobe—C oHCEErsi, 


I i Coal Ecokomiseng 
Powder. 

g Thu powder, when nude into a nlu- 
4 Uoa witli Water uid npriywl on cud, 
\ bu the efiwt ul delaying oombiutiDn 
e to a Huffickrtt extent that DombuHtloa 
g ib mere perfect^ aoot^ tianui, Hmokfl 
* and free earbem (eoat) being redueed. 
Y It might be made up into jau^vta ol 
e } lb. each, wbiefa^ duulved in 12 gal» 
■i ^ water^ ii fluJBcient to treat a ton of 
t ooab S^^munonuc ft lb., nitrate of 
e potaah 2S Ib.^ lampblack 2 lb. 
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COUCEETBI. 

KateriHln.^-Cuvn^ ihofuld be of 
the beet pneunbk to eniare good and 
laituig veak in oiUKrwte oofutruedoD, 
tbe uoe of a cheap aod proha^ adul- 
temted and deimhe material being 
diBMtrouSj and muih mm eoiUj m 


; Pmilaod oemctit ehoukt be ived, 
i Amn^atet,^a) The AiHirtFing 
t terii^ are unaiuttfld fin^ QMddng 
I oonmte, and their nee ahoiM be 
arofided if powlde; loemj or azg^^ 
, laonua Hod; T«ry fine Bi^ moh la 
blown" land; fine eand; road or 


that which ii ootered with eoale^ ail^ 
lutmna, or ii in a dviy damp oondl’ 


sewanc 
Doduur _ 
er Mwi~biim eidt 
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sand which is dull, murky or opaque ; 
stone or sand with a surface very 
smooth or polished ; stone or sand 
that has lime scale or calcareous 
matter attached to it; pit sand with 
a few exceptions ; soft stone, or sand 
with soft grains ; shell sand, or broken 
shells. 

(6) Aggregates that make good con¬ 
cretes stone or sand from quartz nxjk, 
and granite chips ; stone or sand from 
hard sandstone or other hard rock ; 
split sea beach stones, if they have 
not very smooth surfaces; all very 
hard angular and rough faced stone 
or sand ; sea beach shingle and sand, 
if not n^ular and polished from me¬ 
chanical attrition ; sand from a river 
whose bed and watershed are rocky— 
preference being given to that found 
^ong the course of the river and not 
at the mouth; sand with large graius 
—of equally coarse and rough, use 
the larger grained sand; sand with 
coarse or rough grains in the case— j 
of sand of grains of equal size, use the 
coarser or rougher; sand which is 
clean, clear and translucent; the hard¬ 
est stone or sand available ; the stone 
or sand should be angular and frag¬ 
mentary in form; the surface of the 
stone or sand should be rugged and 
coarse; stone broken from pieces of 
rock by a machine, the powder 
being removed; sand obtained from 
hard rook crushed by machinery, the 
dust being removed ; sand or stone 
* ol^nined Hmm rock which is the most 
durable. 

Proportions of Ingredients. — A 
watertight cement cannot be produced 
unless^ cement which is supposed to 
set watertight, entirely fills the inter¬ 
stices of the a^^tes and encircles 
them. A satisf^tory concrete can 
only be obtained by the cement being 
properly apportioned to the sand, and 
the modiar so formed to the stone, or 
gravel, or aggregates. 

A simple method of ascertaining the 
quantity of cement required is as fol- 
: shake or ram down the stone or 
,;|pnwel into a watertight box or measure 

known volume, filUng it completely. 


I Then add as much damp sand as pos¬ 
sible, shaking it down among the 
gravel, gauging the quantity used, 
i Rnally pour in as much water as the 
I mixture will contain ; the quantity of 
I water gives the net cubical contents 
i of the cement required, a quantity 
I which should be increased by about 
} 10 per cent., to allow for imperfect 
, amalgamation, which cannot be so 
I complete as \\ith water, to allow for 
I any defects in mixing, and to ensure 
that aU the interstices of the sand are 
: filled with cement. 

I To ascertain the volume of sand 
I required, tightly fill a measure with 
the stone, and fill up with water; 

I the volume of water required to do 
so being equivalent to the cubical 
content of the interstices which should 
be filled with sand. 

It should be noted that in deal¬ 
ing with concrete all measurements 
are usually given in volumes. A mor¬ 
tar of 2 of sand to 1 of cement is 
I most commonly employed in good 
work, but for expos^ work in deep 
I water a mixture of of sand to 1 
i of cement should be employed, as 
experiments have proved that such a 
mortar will make a concrete suffi¬ 
ciently impervious to resist pressures 
of 30 lb. per square in. 

It is customary to designate the 
proportion of the aggregate in mul¬ 
tiples of the cement, which is used as 
the unit of measure. Thus a 1 : 2 : 
5 mixture consists of 1 part by volume 
of cement, 2 parts of sand, and 5 of 
stone or gravel. 

Sizes of Stone or Gravd.—Jn or6pr 
to obtain an ideal concrete the mate- 
I rials composing the aggr^te should Iw 
of vaiying sizes from the largest stone 
to the finest sand, such propmons be¬ 
ing used as will produce the most com¬ 
pact mass. For reinforced concrete, the 
broken stone or gravel ought never to 
exceed a size that vdll pass a 1^-in. 
screen, and when the remfoebement is 
closely spaced, it ou^t not to be huger 
than that which will pass a ^-in. screen; 
a usual size is that which vnll pass a 
f-in. screen. 
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Mixing.— The points to be in¬ 
sisted on to secure a good mixture are 

(1) Exact measurement of materials ; 

(2) thorough mixing till the colour and 
consistency of the mass are uniform 
throughout; (3) the use of the correct 
quantity of water; (4) the concrete 
should be mixed as near as possible to 
the work. 

The cement, stone, and sand, should ' 
be mixed first until of a uniform colour , 
throughout, and then the water added ; 
from a can with a rose spout, the mass 1 
being steadily turned over at the same j 
time. When the required amount of | 
water has been added, the concrete i 
should be thoroughly mixed with the 
shovel. I 

For further information on this im- ! 
portaut subject readers are advised to j 
consult the valuable works of Reid on 
‘ Cements and Reinforced Concrete 
Construction,’ and of Gillette and Hill 
on ‘ Concrete Construction, Methods, 
and Cost.’ 

Concrete Foundations for 
Boadways.— /See Pavements. 

Coke Breeze Concrete.— This 
is largely used for flooring purposes. 
The coke breeze is obtained from the 
gasworks (or may be crushed coke), it 
being the fine coke (which will pass 
through a J-in. mesh sieve, and which * 
is practically unsaleable as a fuel). It 
may be stat^ here that it is not yard 
sweepings, and it should contain no 



dirt or foreign matter whatever. Coke 
breeze for concrete, however, can 
always be improved by adding crushed 
clinker. 

In practice this concrete, for floors, 
is usually made with Portland cement, 


4 of breeze to 1 of cement, and laid 
6 in. thick if on earth (ground floor), 
the floor boards, if boards are used, 
being laid slightly off the concrete as 
Fig. 111. Such a floor will carry a 
moving load of 1 ton. For first and 
higher floors, rolled steel joists enter 
into the construction, and then the 
concrete would have the boards lying 
close on it, as Fig. 112. 

In Fig. 112, the concrete is shown 
coming next to the soil, but this is 
not satisfactory unless the ground be 
naturally dry. If laid on damp clay, 
it will probably sweat and give trouble. 



In such cases, a 6 in. top surface of 
earth should 1% taken out and replaced 
by 6 in. of diy broken brick rubbish 
well rammed, the breeze concrete 
being laid on this. 

As coke breeze absorbs a rather large 
quantity of water, the concrete should 
be made rather more wet than when 
gravel or hard stone is used. In Fig. 
Ill, the floor boards are shown slightly 
off the surface of the concrete to 
prevent contact and possible rotting, 
but many authorities consider that if 
the concrete is allowed to get tho- 
I roughly dry, say three to four weeks, 
the boards may go next to the concrete, 
if the soil beneath is of a dry kind. 
In other cases, the boards as laid are 
tarred on the underside, or coated 
with mastic (as wood-block flooring 
is laid). For mastic, see Cements. 

ChnoreU Floor for Wood Blocks,-- 
This is composed of Portland cement 
and dean ballast, 1 and 6, and floated 
over with a |-in. layer of Portland 
cement and washed sand, 1 and 3. 
The floating should be worked to 
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wooden screeds {see Tile Laying), so 
as to secure a uniformly level surface, 
and these screeds may be left in. For 
laying wood block flooring, sec Ci<aiKNTS 
and Pavements. If the concrete is 
laid directly on a damp soil, coat the 
floating with a bed of tar. 

Causes of Cracking in Concrete 
Walls .—These are many and varied 
in character. In the case of lime, it 
is not unusual for two deliveries to 
vaiy in quality and character, and an 
unequal setting will tend to make a 
parting where the two kinds join. 
The same remarks apply to cement to, 
perhaps, a more pronounced extent, 
for fresh cement has quite different 
working qualities to t^t which has 
been air-slaked by turning it over 
three or four times under shelter. 
The expansion of cement may vary 
very greatly according to the air-slak¬ 
ing it has. Cracks may develop by 
reason of faults in the cement, even 
in the raw material from which the 
cement is made. Lime (in making 
cement) may create faults by being 
in too great a bulk. This may show 
great strength in itself, but the free 
hme does not slake until the cement 
is partly set. The clay (in making 
cement), if in excess, is a fault, being 
liable to contract in setting, and it has 
little strength. Magnesia in cement 
is a doubtful ingredient and in con¬ 
crete subject to the action of sea water 
it is stat^, that lime is washed out 
■and magnesia takes its place (from the 
sea) causing expansion and flaking. 
Cement, if over fired in making, de¬ 
velops hard particles which escape the 
grinding, and which only slake after 
the body of the work is hard. This 
fault may not cause cracks, but is 
accountable for blisters and flaking. 
Slag used in making up the concrete 
may have lime in its composition in 
which case the slaking of this will 
cause trouble. It is needless to say, 
too, that lime as ordinarily used in 
lime • concrete must be thoroughly 
slaked before use. It is not an un- 
.nmnmon occurrence for imperfect co- 
bhtdon to occur in making a concrete 


wall, due to carelessness on the part 
of the workmen. Bad mixing, the 
too hberal or improper use of water, 
and such acts, will make a bad joint. 
The same may be said if, when leaving 
the work at night, a proper “ key ” is 
not left for the morning’s new work, 
and much the same bad effect is ob¬ 
tained if the work is badly planned, so 
that, in day-time, any part of the 
work is allowed to get dry (by a hot 
sun or drying winds), before the next 
portion is put on it. Frost too must 
be guarded against, as this will attack 
wet or “green” concrete, and cause 
disintegration. Irregular work results 
if the concrete is shot from too great 
a height as this tends to separate the 
small from the large matei^ of the 
aggregate. This practice too is liable 
to disturb the partially set material 
already laid. A common cause of 
cracks is settlement of the earth on 
which the wall stands ; while another, 
little understood as yet, is expansion 
and contraction. In retaining walls 
cracks are sometimes anticipated, so 
to speak, 1^ making a succession of 
vertical straight joints at r^ular dis¬ 
tances. In forming concrete arches, 
also concrete paving, it is as well to 
insert wooden strips at intervals, these 
being lifted out when the work is set 
and diy and then spaces grouted in 
with cement. 

Beinforced Concrete, or Fer- 
ro>Ooncrete. —During the past few 
years the use of iron and steel for the 
purpose of strengthening concrete, 
particularly to admit of greater spans 
being dealt with, has grown rapidly 
in favour. This is not the older prac¬ 
tice of making a large open lattice, 
or framework, of joists of various sizes 
and filling in the spaces with concrete, 
for this still previ^, but is a newer 
plan of embedding metal in Uie sub¬ 
stance of the concrete to increase its 
genend strength and admit, m stated,^ 
of its being carried over lai|{er spaces 
without other support than it gets 
from the strength of the' concrete, 
plus the metal embedded in it. In 
‘ Page's Weekly,’ a Mr. H. Kratner, 
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who has made a s^iality of this 
subject, describes Reinforced Concrete 
as being Portland cement concrete 
with iron or steel embedded in such 
a manner that both materials, inti¬ 
mately connected with one another, 
can jointly exercise a statical effect 
against external forces. The theory 
is based on the fact that the concrete 
resists compressive forces, while the 
iron bears the tensile stress, thus 
considerably increasing the otherwise 
limited tensile strength of the con¬ 
crete. 

The advantages of ferro-concrete 
constructions as compared with ordi¬ 
nary constructions, and the statical 
co-operation of the two otherwise so 
unequal materials, are based on the 
following accepted qualities of the 
same : (a) The concrete completely 
protects the enveloped iron against 
oxidation. (6) The adhesion of the 
Portland cement to the iron is very 
considerable, and nearly equal to the 
shearing strength of the concrete. («) 
The coefficients of linear expansion 
through temperature are nearly equal, 
(rf) When the iron surrounded by 
Portland cement concrete is subjected 
to a tensile stress, the expansion of 
the iron does not injure the concrete, ! 
as the latter expands with the iron, 
and, owing to its elasticity, recovers I 
its former condition without, as above 
stated, its strength being impaired in 
the smallest degree. From the ex¬ 
periences gained, it is known that a 
safe protection against rust and a suf¬ 
ficient adhesion can only be obtained 
if the proportion of the mixture of 
the concrete is not too meagre, and if 
such an amount of water is ^ded that 
the so-called plastic state of the con¬ 
crete is obtained. It must be observed 
that thereinforced concrete, onaccount 
of the embedded iron and the com- I 
paratively snudl body of the concrete, 
cannot be rammed so well as is the 
case with ordinary concrete. Mr. 
Kestner takes as the lowest limit for 
the mixture constituents 1 to 6, espe¬ 
cially with regard to the higher com¬ 
pressive strength of a richer concrete, 

1 


as in all reinforced concrete construc¬ 
tions‘a high compressive strength of 
the concrete is imperative. As regfurds 
the adhesion of the concrete to the 
iron, 660 lb. per square inch, the 
result of exhaustive experiments by 
Prof. Bauschinger, is generally accep¬ 
ted. This value, however, according 
to Mr. Kestner, can in no way be re¬ 
garded as normal. Through the latest 
experiments it has been proved that 
the adhesion of the embedded iron 
bars ceases when the strain in the 
iron exceeds the limit of elasticity. 
The adhesion of the concrete, there¬ 
fore, varies proportionately to the 
diameter of the iron. 

‘The Builder,’ in speaking of re¬ 
inforced concrete, states, “that the 
most successful methods are those in 
which the reinforcement is in finely 
divided forms, these being arranged so 
that the stresses encountered may be 
adequately met.” The application of 
this is to be found in the almost gene¬ 
ral use of rods, light bars, strips of 
metal, metal lattice and expanded 
metal. In Potter's patent, small 
corrugated steel tension rods are em¬ 
bedded, as Fig. 113. This firm also 



Fig. 113. 


makes lintels, a test of two of which, 
9 in. by 4^ in., placed on supports 



FlO. 114. 


4} ft. apart, and subjected to a load 
of 20 tons equally distributed, gave 
1 in. deSection, and were unbs^en. 
In Homan and Rodgers’ floors a pecu« 
2 0 
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liar form of tee-bar is used, as Fig. 

114. ♦In Hodkin and Jones’ system 
a corrugated strip, or bar, as Fig. 

115, provides the reinforcement. The 
Columbian Fireproofing Co. use a 
ribbed steel bar, as Fig. 116, this 
illustration showing an ingenious me- 
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Fio. 116. 



Fig. 116. 


I society is investigating the subj^t at 
the moment of writing. There is not 
the least doubt that this method of 
construction will have a great future, 
not only for floors, but for very many 
purposes where ordinary concrete 
construction is more or less inadmis¬ 
sible. 

Concrete Walls.—In the con¬ 
struction of walls or buildings of 
concrete, the latter lias to be kept in 
place or supported by boards or other- 
I wise, until dry and firm enough to be 
I self supporting. Various kinds of suit- 
I able apparatus have been invented and 
; patented, all more or less costly. A 
I strong, simple, and inexpensive set 
I may be made after the plan described 
I and illustrated below. In Fig. 118, 

1 which is a perspective view, the boards 
I abed f are each made of 3planks / 
I 9 in. wide and in. thick, planed on 
I the inner side. The width of each 



thod of suspending the bars. A final 
example may be given in Fig. 117, this 
showing Banks’ system, in which a 


helical metal lattice lathing is used for 
reinforcement. 

The eiramples represent but a few 
of the methods being adopted. All 
daim some superiority, but those 
capable of judgi^ are of opinion that 
^ the-technically correct plan is not yet 
decided, and more than one scientific 


board is thus 2ft.*3 in., and the length 
may be various—4 ft., 5 ft., 6 ft. 
Tlie 3 planks / forming each board are 
held together by a piece of angle iron, 
screwed on at each end, which also 
serves to retain the bolts g by which 
the boards are secured to the uprights 
h. The last are formed of a strip of 
j board 2 in. wide by about 6 ft. long, 

I to which is secured a piece of channel 
iron (u—J) of the same 
width and length. The 

I fe iron bolts g hold each 

nff pair of uprights at the 

JU required distance apart, 

1^1 to suit the thickness of 

I I the wall, as well as help- 
ing to tie together the 
b<»rds on each side of 
the wall, and resisting 
the pressure of the 
moist concrete. As the 

' wall advances in height, 

the bottom boards ode can be removed 
and placed above the next xow a 5, and 
so on; and when the wall is sufficiently 
firm, the uprights can he removed and 
fixed higher. Inaddition tethestraight 
boards, there will be needed some angle 
boards for turning comers. 
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Confectionery, 
Syrups, Liqueurs, 
Cordials, etc. 

(See al^o Essences, Extracts, Per¬ 
fumes, Sugar, Preserving, etc.) 

Clarification.—For every 6 lb. of 
raw sugar required, take 1 qt. of 
water, the white of an egg, and about 
^ teacupful of bullocks’ blood. If a 
very fine, transparent, and colourless 
syrup is required, use finely powdered 
ivory-black instead of the blood. Put 
the white of egg in the water and 
whisk to a froth, then add the black 
and sugar, place the pan containing 
the ingredients on the stove-fire, and 
stir them well with a spatula, until 
the sugar is dissolved and nearly boil¬ 
ing. When ebullition commences, 
throw in a little cold water; this 
causes the coarser parts to separate 
more freely, and the impurities attach 
themselves to the dairying matter 
used; continue for 5 minutes, using 
about 1 pint of water to every 6 lb. 
of sugar, until the dross is dischM^ed, 
and there remmns a fine clear syrup. 
Place the latter beside the stove, and 
carefully remove with a skimmer the 
scum which forms on the top : it may 
also be taken off as it rises, but it is 
^t to let it remain a short time after 
it is clarified. When charcoal (black) 
is used, it must be passed through a 
filtering-bi^ made of thick flannel, in 
the shape of a cone, having a hoop 
fastened round the top to keep it ex¬ 
tended, and to which strings are sewn 
that it may be tied or suspended in 
any convenient manner: what runs 
out at first will be quite black ; return 
this again into the bag, and continue ' 
doing so until it runs toe and clear. 
A little lime or any other alkali, added 
to l^e sugar with the water, will neu¬ 
tralise the acid which raw sugars con- 
t^, and they will be found to stand 
better after thOT have been manufac¬ 
tured, ly not taking the damp so soon.' 


white of egg mixed with water, with¬ 
out other assistance. When it is 
necessary to have a very fine sparkling 
grain, break the lump into small pieces 
and put in a preserving-pan, with 
sufficient water to dissolve it, in which 
has been mixed the white of an egg 
and powdered charcoal, as for raw 
sugar, following instructions already 
given. After the sugar has been 
drained from the bag, pass some water 
through to take off any which may be 
left in the charcoal, and use for dis¬ 
solving more sugar. The scum is re¬ 
served, when cliarcoal (black) is not 
used, to mix with articles of inferior 
quality. 

Mr. W. Jago thus explains the 
various degrees through which sugar 
passes in making confectionery : The 
confectioner places in his pan say 7 lb. 
of white cube sugar or crystallised 
sugar, and 1 qt. of water. This is set 
I on the fire and the contents raised to 
the boiling-point : directly this occurs, 
the liquid is carefully stirred vnth a 
spatula, so as to dissolve any lumps of 
sugar which may happen to remain. 
At this stage we have a solution of 
sugar in very hot water. On continu¬ 
ing the boiling a little longer, the 
temperature of the solution rises, and 
if taken by a thermometer, will be 
found to 1^ at from 215° to 220° F. 
Each particular stage of temperature 
corresponds to a certain degree of 
sugar boiling, to which a technical 
name is given. Thus at the tempera¬ 
ture of 215° to 220°, the degree of 
8f/iooth is reached. The workman 
identifies these d^irees by physical 
tests which he applies to the sugar. 
Thus he dips a clay-pipe stem into the 
liquid, and draws it between the finger 
and thumb; at the smooth degree the 
sugar feels oily, and hence the name of 
1 the degree. iWeeding still further 
I vrith the heating, a temperature of 230° 
' to 235° is reached, and now the sugar 
is at the thread degree. During ^is 
time water has been driven off from 
the sugar, and now on cooUiqg, the 
solution is sufficiently visoous to draw 
2 0 2 
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into threads, if a little is pulled out 
between the finger and thumb. With 
further heating, a temperature of 240° 
to 245° is reached, and the sugar is in 
the blow or feather d^ree. At this 
stage the liquid has become so viscous 
that the steam generated in boiling 
Uowt the mass into huge bubbles, and 
in foot, may easily boil over the pan. 
If a little of the sugar be tossed in the 
air, it will exhibit a feathered appear- 
ance. At 250° to 255°, we reach the 
ball or ‘peaH d^ree, and a little of the 
sugar taken on a pipe stem or glass rod 
and dipped into water acquires a con¬ 
sistency about equed to that of putty. 
We now proceed to carry our heat¬ 
ing operation a considerable distance 
further, and when the thermometer 
registers from 310° to 316°, the sugar 
is at the crack degree. If now cooled 
in water, the sugar rapidly hardens 
and becomes brittle. Very little fur¬ 
ther heating causes an incipient cara¬ 
melising^ and the confectioner's caro- 
wd degree is reached. 

During these stages the water origi¬ 
nally added is being driven off; whSe 
toward the last the sugar is undergoing 
those successive steps of degradation 
towards caramelan, by “shedding" 
or losing molecule after molecule of 
water. It wUl be noticed that through¬ 
out, the sugar still retains the chemical 
composition of a carbo-hydrate. 

OutUrig the Grain .—At this stage 
an expiration must be given of what 
the confections terms “ cutting the 
grain " of sugar. When heated above j 
250° F. the sugs will, if allowed to I 
cool, crystedlise into a hard granular j 
mass. The sugar, in fact, re-solidifies 
from fusion and crystallises in so doi^. 
To “ cut" or destroy this, graining 
• tendency, the confectioner employs 
some acid substance, that most fre¬ 
quently used being cream of tartar, I 
which, consists of the acid tartrate of | 
Mtash hydrogen potassium tartrate). 
Instead of t^, tartaric, citric, or 
iwetie acids may be employed. The 
cutting agent may be added to the 
sugar when first mixed with water. I 
As much cream of tartar as may be | 


laid on a sixpence being added for 
7 lb. of sugar, and the whole heated 
together. Sugar thus treated, instead 
of graining, remains pliable while hot, 
and transparent when cold. The sugar 
has in fact lost its crystalline nature, 
and has become an amorphous or 
vitreous substance. 

Syrups. —(a) In the preparation 
of syrups, which are solutions of sugar 
more or less strong, according to the 
object for which they are used, care 
should be taken to employ only the 
best refined sugar, and either distilled 
or filtered rain water, as they will 
then be rendered much less liable to 
spontaneous decomposition, and be¬ 
come perfectly transparent without 
the trouble of clarifying. When, 
however, impure sugar is employed, 
clarification is always necessary. This 
is best done by dissolving the sugar in 
the water, or fruit juices, cold, and 
then beating up a little of the cold 
syrup with some white of egg and one 
or two ounces of cold water until the 
mixture froths well. This must l)e 
added to the syrup in the boiler, and, 
when the whole is frisked up to a good 
froth, heat should be applied, and 
the scum which forms removed from 
time to time with a clean skimmer. 
As soon aa the syrup begins to simmer 
it must be removed from the fire and 
allowed to stand until it has cooled 
a little, when it should again be 
skimmed, if necessary, and then passed 
through a clean flannel. By using 
refined sugar, however, all this trouble 
of clarification cem be avoided. 

When vegetable infusions or solu¬ 
tions enter into the composition of 
syrups they should be rendered por- 
fectly transparent by filtration or clari¬ 
fication before being added to the 
sugar. 

The proper quantity gf sugar for 
syrups will, in .general, be found to 
be 2 lb. avoirdupois to pint of 
water or thin aqueous fuid. Those 
poportions allow for tiie water that 
is lost by evaporation during the pro¬ 
cess, and are those best calc^ted to 
produce syrup of poper oxftisistenoe 
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and poBsessing good keeping qualities, i 
They closely correspond to those re- i 
commended by Gui)x)urt for the pro¬ 
duction of a perfect syrup, which, he 
says, consists of 30 parts of sugar to j 
16 parts of water. 

Preparation of Syrups .—In discuss- j 
ing at some length the various pharma- i 
copoeial methods for the preparation , 
of syrups, W. Bernliardt, in a recent i 
contribution to the ‘ Deutsch-Ameri- 
kanische Apotheker Zeitung,’ comes 
to the conclusion that, with but very 
few exceptions, where heat would 
deleteriously affect the product, dis¬ 
solving the sugar by h*eat and raising 
to the boiling point is the best. To 
ensure the best results the author lays 
down these rules :— 

1. Employ only the best kinds of 
cane sugar, for the lower grades of 
sugar contain appreciable amounts of 
glucose, which inclines to fermenta¬ 
tion. Follow closely the quantities 
directed in formula. Concentrated 
saccharine solutions resist fermenta¬ 
tion in a much higher degree than 
more dilute ones. On the other hand, 
there will be loss fi*oin crystallisation, 
if syrups prepared by heat are stored 
in a cool room, as is sometimes done. 

2. Use none but absolutely clear 
v^etable extracts, seeing to it that 
after ebullition the syrup may also be 
perfectly bright. The latter object j 
may be accomplished by the customary 
aids, such as the addition of albumen 
or pure filtering paper pulp before 
bringing the syrup to a boil. This 
does not apply, of course, to naturally 
turbid syrup, as, for instance, syrup 
of almonds. 

The author sets forth that even 
with most aromatic syrups the loss of 
volatile constituents can be but trifling, 
if the process of boiling be properly 
conducted. The inversion of saccha¬ 
rose may be left out of consideration, 
especially when fruit acids are absent, 
provided the solution of the sugar be 
completed at a low temperature and 
then rapidly raised to the boiling 
point. Albuminous substances are 
frequently extracted from the raw 


material, which boiling will remove ; 
all fermentative germs and fungus 
spores are effectually destroyed by the 
heat. 

Finally, to ensure perfect preserva¬ 
tion, syrups should be filled into small 
vials (of from two to eight ounces 
capacity, according to individual needs) 
which have been placed into boiling 
hot water ; the vials to be immediately 
corked and sealed. As an extra pre¬ 
caution, it is as well to lay the filled 
and corked bottles on their sides 
while yet hot, and to maintain that 
position. A French proposition is, 

I to fill the bottles to the brim, and, 
while the contents are still warm, to 
place on top, so as to come in contact 
with the syrup, a circular piece of 
filtering paper. A firm cover of crys- 
stallised sugar is thus obtained, well 
calculated to exclude all extraneous 
matter. (‘ Western Druggist.’) 

Candied Sugar.—Providea round 
mould smaller at bottom than top, of 
any size, made of tin or cop)^, with 
holes round the sides about 3 in. asun¬ 
der, so as to fasten strings across in 
regular rows from the top to the bot¬ 
tom, leavir^ sufficient room for the 
sugar to crystallise on each string with¬ 
out touching, or it will form a com¬ 
plete mass; paste paper round the 
outside to prevent the syrup from 
running through the holes. Have the 
mould clean and dry ; take sufficient 
clarified syrup to fill, boil to “ blow ” 
or “feather,” and add a little i^iritB 
of wine ; remo^ from the fire, and let 
rest until a thin skin is formed on the 
surface, which you must carefully re¬ 
move with a skimmer ; pour into the 
mould and place in the stove, where let 
it remain undisturbed for 8 or 9 days, 
at 90° F. (32° C.) or half that time at 
’ 100° F. (38° C.); make a hole, and 
' drain off superfluous su^ into a pan 
placed below; let dram quite dry, 
which will take about 12 hours ; wa^ 
off the paper from the mould with boil¬ 
ing water, place near the fire, and keep 
turning to warm it equally all round; 
j turn up and strike the mould rather 
1 hard upon the table, when the sugar 
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will relieve itself and come out; put 
on a stand or sieve in the stove, raise 
the heat to 120® F. (49® C.), and let 
remain until perfectly dry. The heat 
of the stove must he kept r^lar and 
constant; this can easily be accom- 
piiahed at small expense with many of 
the patent stoves now in general use, 
mid without causing any dust. A 
thermometer should be so placed that 
the heat may at all times be ascertained 
without opening the stove. Colour 
with prepared cochineal, or other liquid 
colour, or by grinding any particular 
colour with the spirits of wine and 
adding it to the syrup before it comes 
‘ to the fraither. 

Confectionery Requiring No ' 
Cooking.—Excellent table confec¬ 
tionery can be roidily, and quite easily 
made, at hf>me, without cooking, and 
both quickly and inexpensively. The 
success of making this confectionery 
lies in the sugar used. It has to be 
the finest icing sugar, which, however, 
can be purchased quite cheaply (4d. 
per lb., retail). The confectioneiy 
has for its basis a dough made of tliis 
sugar moistened with the white of an 
egg, and an equal quantity of water ; 
and this dough is rolled out and cut or 
otherwise formed into fancy shapes. 
It vrill be found that the sugar forms 
an excellent manageable dough as 
readily as good flour does. The finished 
sweets only take a few hours to dry 
ready for use, and they then eat about 
the same as a fondant or the white fill¬ 
ing of an ordinary chocolate cream 
does. Flavouring and colouring are 
necessary, particularly the former. 
Confectionery made in this way will 
be found satisfactory, particularly 
those examples with chocolate and nuts 
in their composition, but it cannot be 
said to have the delicious smoothness 
of the cooked sugar-cream. This lat- | 
ter is described after the uncooked ! 
recipes, but it requires a little practice 
before good results can be depended 
(m-~revra then there must be oc- 
oanonal {ailures. It is worth master- 
however, as a very superior sweet- i 
meat is dbtained. 


I To imh. Suffar- Cream Basis 
! for Vncookfii ' '^nfectuntery. —Put the 
white of an rmd an equal quantity 
i of cold water inl^.' % basin. Add suffi- 
I cient finest icing snueng, gradually, until 
the whole becomes ^ dough. The 
white of one egg anh the water will 
' take up about lb. oi If the 

whole of thia is not wat of one 
; colour or flavour, it can be separated 
into parts when the dough is quite 
, soft, and each given its distinctive 
flavour or colour before stiffening it 
with more sugar. Vanilla or any of the 
usual flavourings answer perfectly and 
dry powdered chocolate or cocoa can 
be worked in the same as the dry sugar. 
Chocolate or cocoa give an attractive 
brown shade ; carmine can be used for 
pink ; and other vegetable colourings 
serve equally well. When the flavour¬ 
ing and colouring are done, and more 
sugar worked in io stiffen the mass, 
use at once. The finished sweets seem 
to improve with one or two days* keep¬ 
ing, but are eatable if required in about 
six hours. 

i Plain Cream Squares *—Make some 
plain sugar cream, as described, and 
flavour with a few drops of vanilla 
essence, raspberry, almond, or other 
flavouring. Dust a pasteboard over 
with icing sugar, and rub the rolling 
pin with the latter. Put the cream 
on the board, roll out to f in. thick¬ 
ness, and cut into square or oblong 
pieces with a knife. Dust over a 
smooth metal sheet or tray with icing 
sugar, and place the squares on to 
dry. 

Chocdate-jlavoured Cream Squa/res. 
Make some sugar cream, os described, 
but when a quite soft dough has been 
made, cease to add sugar, and finish 
it with chocolate or cocoa powder in¬ 
stead. Add vanilla or almond extract. 
Boll out the mass and cut intosquares, 
as described above. 

Nea^itan Squares. —Make emne 
plain sugar cream, as deBClil>ed, and 
separate it into three or more parte. 
Flavour one part with vaifilla, and 
leave this white. Flavour the secowi 
part with raspbeny or rose, and dolour 
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this pink with two or three drops of to form the stalks, and insert them, 
carmine. Add powdered chocolate or Place away to dry. 
cocoa to' a thM part and mix it Chocdate CremM. —Make some plain 

thoroughly in, adding a few spots of sugar cream, as described. Flavour 
water if neoes^. Roll each out on with vanilla, rose, lemch, or any 
a board, previously dusted over with essence preferred. Form into htdls 
icing su^ and rubbing this sugar on or pyranuds, and put aside to dry for 
the rolhng-pin. When \ in. thick, about four hours or longer. Melt 
place the layers on top of one another, some chocolate in a double saucepan, 
the white one in the middle, and or in any vessel over steam, 
lightly press together. Cut into the creams are dry, dip one in the 
squares, and place them to dry on a melted chocolate, letting it rest on 
smooth tin or tray, which has been the end of a narrow fork. With a 
dusted over with sugar. knife scrape off the chocolate beneath 

Nut Cream Squares. —Make some the fork, then slip the cream on to 
plain sugar cream, as described. Fla* buttered paper to cool and set. Do 
vour this wiih ratafia or almond. Or it is all like tliis. The chocolate should 
, very nice if a small quantity of choco- not be too hot, it must be thick enough 
late is mixed in, as the flavour of this to well coat the creams, and not run 
latter goes very well with nuts. Chop thin at the tops, 
up, not finely, some mixed nuts such , Marzipan. —^Take ^ lb. of blanched 

as almonds, walnuts and filberts, in almonds, | lb. of finest icing sugar, 
quantity nearly etjual to the cream. ! the white of one egg and the juice of 
While the cream is moderately soft, j lialf a lemon. Pound the almonds to 
add the nuts and gently knead them in. ' a paste in a mortar, then add the other 
Preserved fruits, glac6 cherries, raisins, i ingredients, and pound all well to- 
ftgs, etc., can be used instead of nuts, j gether. This confection can be eaten 
and the finished article is then called ; alone, cut into small squares, or serves 
Fruit Cream Bars. excellently as a filling for chocolate 

Almmd or Walnut Creams. —Make sweets. One layer of this could he 
some plain sugar cream, as described, used with advantage in making the 
and flavour it with almond or ratafia | Neapolitan squares described. It is 
essence. Colour it with a few drops j very delicate eating, 
of carmine for a pale pink ; or with i Assorted Creams, made with Fresh 
sufficient chocolate to give it a pale ; Cream, Uncooked. — (These do not 
fawn colour. Make into balls ; insert : keep more than a day or two.) Take 
the point of a knife to make an open- j some finest icing sugar, and free it 
ing, and insert a bleached almond in perfectly from lumps. Put it into a 
each; or lay half a walnut on top. j basin, and work in sufficient thick 
Place away to dry, as described. I sweet cream to make into a ball or 
Coffee Creams are made as just de- ' dough which can be cut or worked 
scrib^, but strong coffee is useti I into shapes. Divide into three or 
instead of water in making the sugar I four parts and flavour them differently, 
dough. Half-walnuts are pressed on Any of the shapes described in the 
j preceding pages can be made with this 
Cream Cherries. —^Take some plain sugar cream. These creams are de¬ 
sugar cream, as described, and flavour j licious flavoured with any fresh fruit 
with a few drop of vanilla. Form juice, but, if this is done, eithw more 
fiato balls the size of small cherries, sugar or less cream must be used. 

Me some glac6 cherries, and cut Confectionery requiring 
them in l^ves. Press a half cherry Cooking. Cooked Sugar Cream ,— 
on each side of the ball. This will In appearance there is little dhitinetion 
slightly flatten the ball, which is rather between the uncooked and the cooked 
desirable. Cut some strips of angelica sugar cream sweetmeats, but the latter 
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are superior in smoothness and delicate 
eating. It would be better always to 
make cooked sugar cream, only that 
it takes longer and there are many 
failures at first. It costs no more. 
Care and some experience are needed 
in all sugar-boiling processes, as a little 
too much cooking, stirring, or even 
shaking at the wrong time, and quite 
small things, make a failure, which 
necessitates commencing again. If 
the following directions are carefully 
adhered to, the novice will soon find 
how to get a successful ending. Put 
1 lb. of best loaf sugar into an enam¬ 
elled saucepan with a small cupful (a 
tea-cup) of cold water. See tliat the : 
sugar melts, and when it begins to 
boU do not stir or touch it in any way 
for 8 minutes. It will not bum. 
Dip an ivory bodkin or wooden skewer 
gently in and lift it out, and take a 
snudl drop from the end of the skewer j 
between the finger and thumb. The ; 
fingers should !:« previously wetted to 
save burning them. Open the finger 
and thumb, and if the sugar threi^s 
even a Uttle it is done. The boiling 
may vary from 8 to 11 minutes, de¬ 
pending how fast it is. It is better 
to boil gently. Up to now the boiling 
sugar hw not been stirred or shaken, 
and the pan should be lifted gently 
from the stove without shaking it, and 
placed somewhere to cool until the 
sugar can be just touched with the 
fingers without being burned. This 
will be in about 10 to 15 minutes in a 
cool kitchen, depending on whether 
tiie sugm* is spread out in a large basin 
at more in bulk in a small one, and 
also d^nding on the quantity cooked 
at one time. When cooled to this 
extent (it should be rather too hot | 
than too col)!), pour it into a bowl and { 
beat well with a wooden spoon until 
it becomes a thick white and glossy 
cream. When stiff enough, t^e it 
out into the hands and knead well. 
It then becomes a soft, manageable 
dough, very smooth and not in the ! 
leMt painy in the mouth like un- | 
dooked Bugu* cream. The important | 
points seta correct boiling, no ^turb- 


ance or shaking before it is cool enough, 
yet it must not be allowed to get too 
cool. If it goes hard or grainy, it 
shows too much boiling, disturbance 
of some kind, or allowing it to get too 
cold. If this should happen, the sugar 
can be used up again for the same 
purpose quite satisfactorily by adding 
a proper proportion of water. When 
the dough is ready, it can be divided 
and used for any of the cream sweet¬ 
meats already described with uncooked 
cream, or fashioned into any other 
shapes ; in fact, there is scarcely a 
limit to the exercise of one’s ingenuity 
with this tractable substance. Any 
suitable flavouring and any vegetable 
colouring may be used. 

Candied Fruits ,—Put J lb. of cane 
sugar on to boil with a J pint of water, 
in a bright saucepan. Boil the sugar 
to the “ crack." This is when a little 
taken in a spoon and dropped into 
cold water, immediately sets, so that 
it Mrill break short. When the syrup 
has ^iled to this degree, remove it 
from the fire. Dip the fruits in care¬ 
fully, immediately remove any sugar 
hanging beneath, then lay them on a 
dish or marble slab. Tangerine orange, 
nuts, and other fresh fruits are ex- 
! cellent treated in this way. Preserved 
confections such as glace cherries, 
angelica, crystallised violets and such 
like, can be candied in this way, and 
make a very pretty ornamentation for 
sweet dishes. For tliis purpose, the 
fruit is first stuck on a skewer ; then, 
when dipped, a long string of the 
syrup is allowed to hang from it, and 
this is laid on the dish. When set, 
the fruit is found to have a long candy 
spike attached, and this is stuck into 
the pudding mixture. 

Ca/ndied Chestnuts .—Takesome large 
chestnuts, and remove the outer skins. 
Put the nuts into boiling water and 
boil for five minutes. Ri^ove the 
inner or second skins, wfaj^ should 
then come off quite eudly.^' Be care¬ 
ful to reject decayed or unsold nuts. 
Now throw them into some fresh boil¬ 
ing water, and boil until tender. Tfdce 
the nuts earefully from the p^, and 
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this pink with two or three drops of to form the stalks, and insert them, 
carmine. Add powdered chocolate or Place away to dry. 
cocoa to' a thM part and mix it Chocdate CremM. —Make some plain 

thoroughly in, adding a few spots of sugar cream, as described. Flavour 
water if neoes^. Roll each out on with vanilla, rose, lemch, or any 
a board, previously dusted over with essence preferred. Form into htdls 
icing su^ and rubbing this sugar on or pyranuds, and put aside to dry for 
the rolhng-pin. When \ in. thick, about four hours or longer. Melt 
place the layers on top of one another, some chocolate in a double saucepan, 
the white one in the middle, and or in any vessel over steam, 
lightly press together. Cut into the creams are dry, dip one in the 
squares, and place them to dry on a melted chocolate, letting it rest on 
smooth tin or tray, which has been the end of a narrow fork. With a 
dusted over with sugar. knife scrape off the chocolate beneath 

Nut Cream Squares. —Make some the fork, then slip the cream on to 
plain sugar cream, as described. Fla* buttered paper to cool and set. Do 
vour this wiih ratafia or almond. Or it is all like tliis. The chocolate should 
, very nice if a small quantity of choco- not be too hot, it must be thick enough 
late is mixed in, as the flavour of this to well coat the creams, and not run 
latter goes very well with nuts. Chop thin at the tops, 
up, not finely, some mixed nuts such , Marzipan. —^Take ^ lb. of blanched 

as almonds, walnuts and filberts, in almonds, | lb. of finest icing sugar, 
quantity nearly etjual to the cream. ! the white of one egg and the juice of 
While the cream is moderately soft, j lialf a lemon. Pound the almonds to 
add the nuts and gently knead them in. ' a paste in a mortar, then add the other 
Preserved fruits, glac6 cherries, raisins, i ingredients, and pound all well to- 
ftgs, etc., can be used instead of nuts, j gether. This confection can be eaten 
and the finished article is then called ; alone, cut into small squares, or serves 
Fruit Cream Bars. excellently as a filling for chocolate 

Almmd or Walnut Creams. —Make sweets. One layer of this could he 
some plain sugar cream, as described, used with advantage in making the 
and flavour it with almond or ratafia | Neapolitan squares described. It is 
essence. Colour it with a few drops j very delicate eating, 
of carmine for a pale pink ; or with i Assorted Creams, made with Fresh 
sufficient chocolate to give it a pale ; Cream, Uncooked. — (These do not 
fawn colour. Make into balls ; insert : keep more than a day or two.) Take 
the point of a knife to make an open- j some finest icing sugar, and free it 
ing, and insert a bleached almond in perfectly from lumps. Put it into a 
each; or lay half a walnut on top. j basin, and work in sufficient thick 
Place away to dry, as described. I sweet cream to make into a ball or 
Coffee Creams are made as just de- ' dough which can be cut or worked 
scrib^, but strong coffee is useti I into shapes. Divide into three or 
instead of water in making the sugar I four parts and flavour them differently, 
dough. Half-walnuts are pressed on Any of the shapes described in the 
j preceding pages can be made with this 
Cream Cherries. —^Take some plain sugar cream. These creams are de¬ 
sugar cream, as described, and flavour j licious flavoured with any fresh fruit 
with a few drop of vanilla. Form juice, but, if this is done, eithw more 
fiato balls the size of small cherries, sugar or less cream must be used. 

Me some glac6 cherries, and cut Confectionery requiring 
them in l^ves. Press a half cherry Cooking. Cooked Sugar Cream ,— 
on each side of the ball. This will In appearance there is little dhitinetion 
slightly flatten the ball, which is rather between the uncooked and the cooked 
desirable. Cut some strips of angelica sugar cream sweetmeats, but the latter 
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viouflly well dried). Stir quickly, and the crack, bo that a little dropped into 
turn out on to a buttered dish. It cold water becomee hard and brittle, 
can be worked a little with oiled hands. Remove from the fire, add a teaspoon* 
Marzipan.-^T)m is a recipe for ful of lemon juice, and after letting 
cooked marzipan ; the uncooked has it stand for a minute, pour out on to 
been described. Blanch 1 lb. of sweet an oiled dish. Before it is set hard, 
almonds. Put these into a mortar cut into strips and tMrist them, or 
with a few bitter ones, add a few small squares; or it can bo dropped 
spoonfuls of rose-water, then pound while hot into lozenge-slmped drops, 
the whole smooth. Put this into a ButUr , Scotch—Vni 11b. of Deme- 

stewpan with 1 lb. of icing sugar, and rara sugar into a saucepan with a tea- 
stir over the fire until a smootli piste I cupful of water. Boil until a little 
is obtained, which will not stick to the j dropped into cold water immediately 
fingers when touched. Sprinkle a ■ becomes hard and brittle. Add 2 oz. 
paste-board with icing sugar, then roll , of fresh butter, and boil four or five 
out the paste. Divide it into cakes, i minutes longer. Pour on to a buttered 
then pla(» them on sheets of paper on l dish and cut into oblong pieces, 
a baking sheet. Bake in a slow oven ' Everton Toffee. —Put a ^ lb. of fresh 

until it is a pale yellow colour. , butter into a tinned saucepan, and 

Raked Lakam {Turkuh Delie/ht ).— j when partially melted add lb. of 
Make a syrup with 3 lb. icing sugar treacle and ^ lb, of Demerara sugar, 
and 3 pints of water. Clear it with and mix well together. Boil for eight 
the whites of three eggs and the juice or ten minutes, then test it by di^ 
of a lemon. Dissolve 6 oz. of pure ping a little in cold water. If it im- 
wheat starch in f pint of cold water, mediately hardens and is brittle, pour 
strain it, and ^d it to the clear all on to a buttered dish. Before it is 
syrup when it is boiling. Reduce liard it can be marked into squares 
the whole by boiling to two-thirds, with the back of a knife, and it will 
It should then be very thick and then break evenly. If liked, almonds 
stringy. Flavour the paste with attar can be pressed in before the toifee 
of roses or any sweet essence. Have hardens. Tofifee can be pulled until 
ready a large dish well covered with it is any desired light colour, or even 
almond oil. Empty the paste on the white. It is then, while soft, made 
dish when it is cool, spread it about into rolls or sticks about ^ in. thick, 

1 in. thick. Have ready another dish and cut into short pieces with scissors. 
cov^*ed with finely powdered sugar. This makes an excellent toffee. Half 
and when the paste is quite cold, turn the quantity of butter can be used and 
it over very caj^ully upon the sugared it still prepuces a good sweetmeat, 
toh. Absorb the oil with blotting provided the sugar and treacle are of 
p^per, and cut the paste into pieces good quality (golden syrup is better 

2 in. square. Powder them with sugar, than black treacle). 

and keep very dry. A fine rahat is Almond Hardbake ,—Mix toother 
made with rose or cherry syrup, with lb. of moist sugar and f pint of 
blanched almonds stirred in before the cold water. Put these into an euthen- 
paste thickens. ware pipkin and boil until a little 

' Barley Sugar .—Put IJ lb. of loaf dropp^ into cold water immediately 
or caster sugar into a well tinned sauce- becomes hard and brittle. Have ready 
pan, and add 4 pint of water and half 3 oz. of almonds, blanched and split 
the white.of an egg. Mixed well to- len^hways. Add these, with 8 oe. 
gether. Bring to the boil and skim of butter, to the boiled svl^. Boil 
ctwefully. As soon as the scum ceases again, until a little droimed into cold 
to rise, the sugar is clarified, but it is water hardens immediately^ Pour the 
Jbest to then strain it through muslin, hardbake on to an oiled or buttored 
Pttt it 1back into the pan and boil it to dish to set. 
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Coothnut together 1 lb. 

of loaf sugar with ^ ^int of cold water, 
in an earthenware ni^dn. When the 
sugar is dissolved, Wl for about five 
minutes. Carefully remove all scum 
as it rises. Now mix in a i lb. of 
desiccated coco-nut, or firesn-grated 
or sliced coco-nut. Boil up again, and 
when the candy rises quite up in the 
pipkin, remove the latter from the 
fii4 and then spread the candy about 
^ in. thick on well dried and warm 
sheets of Mnriting-paper. When nearly 
cold, remove the papers and cut the 
candy up into neat squares. If de¬ 
sired, the candy, or part of it, can be 
given a pink tint by adding a few drops 
of carmine. 

Sugar Sweets Boiled to 
‘ ‘ Crack . ” Add Drops and Sticks .— 
(a) Boil clarified sugar to crack, and 
pour it on an oil^ marble stone; 
pound tartaric or citric acid to a fine 
powder, and strew about i or } oz. of 
the former, acconling to its quality, 
and less of the latter, to 7 lb. sugar ; 
turn the edges over into the middle, 
and mix the acid by folding over, or 
by working as dough is moulded, but 
do not pull it; put in a tin rubbed 
over with oil or butter, and place 
under the stove to keep warm ; then 
cut off a small piece at a time, and 
roll into a round pipe ; cut off in small 
pieces the size of drops, with shears, 
and let your assistant roll them round 
under his hand and flatten them. 
Mix with powdered sugar, sift from it, 
and keep in boxes or glasses. When 
flavoured with lemon, they are called 
lemon-acid drops ; with otto of roses, 
rose-acid drops. The sticks are made 
in the same manner as the drops, 
without being cut into small pieces. 

(6) Add Drops .—These are best 
mi^e with loaf sugar. To 10 lb. put 
I oz. cream of tartar with the water, 
and boil to crack. Pour on the stone, 
and work in 2} oz. finely powdered 
tartaric acid. Instead of making into 
drops by hand, this is now done by a 
machine, oall^ a “drop machine.” 
The rollers are either sightly oiled 
before a thin sheet of the sugar is 


passed through them, or the sheet of 
sugar itself is dusted with finely 
d^ed sugar. In large establishments^ 
all kinds of drops, b^ and sticks are 
made by machine. 

Eardbahe.--Oil a square or 
round tin with low edges ; spUt some 
almonds and put in rows over the 
bottom, with the split side downward, 
until the surface is covered ; boil some 
raw sugar to crack, and pour it over 
so as to cover the whole with a thin 
sheet of sugar. Coco-nut cut in thin 
slices, currant, and other candies, are 
made as the hardbake, except that the 
sugar is grained before it is poured 
over. 

Alnumd Rock .—^This is similar to 
nougat, and is made with raw sugar 
boiled to crack. Pour on an oiled 
stone, and fill with sweet almonds, 
either blanched or not; the almonds 
are mixed with the sugar by working 
them in with the hands, as you would 
mix anything into a piece of dough. 
If they were stirred into the sugar in 
the pan, it would grain, which is the 
reason why it is melted for nougat. 
Form the rock into a ball or roll, and 
make into a sheet about 2 in. thick, 
by rolling with a rolling-pin. The 
top may be divided into ^monds or 
squares by means of a long knife or 
piece of iron; when nearly cold, cut 
it into long narrow pieces with a strong 
knife or hammer. 

Barley Sugar .—^Boil clarified loaf 
sugar to crack or caramel, using a 
little acid to prevent gri^ng; pour 
out on a marble slab, which has been 
previously oiled or buttered. This is 
occasionally flavoured with lemons. 
When required, pour a few drops of 
essential oil of lemon in the centre, 
before the edges are folded over, then 
cut into narrow strips with a large 
pair of scissors or shears. When nearly 
cold, twist, put into glasses or tin 
boxes, and keep closed to prevent the 
access of air. It is seldom, boiled 
higher than crack, and safi&on is used 
to make it the colour of caramel. 

Ba/Hjcy Svgtvr Vrops.^Boil su^ as 
for the preceding. Spread finely 
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powdered and sifted loaf sugar on a placed over each other with a little 


table or teatray, with a piece of stick 
round at the end ; make several holes, 
into which run the sugar from a lipped 
pan ; or drop on an oiled marble slab 
with a funnel, letting only one drop 
foil at a time ; or from the lip pan, 
separating each drop with a' small 
knife or a straight piece of small wire. 
Take off the stone with a knife, mix 
with powdered loaf sugar, sift from it, 
and keep in glasses or tin boxes. 

Barley Suyar Tablets or Kisses .— j 
Spread sugar as for the last; have a J 
piece of wood about 1J in. thick, with i 
the surface divided into 1-in. squares I 
^ in. deep ; with this form the impres- i 
sions in the sugar, and fill with sugar | 
boiled as for drops, flavouring with j 
essence of lemon ; or it may be poured 
out in a sheet on an oiled marble slab, ! 
as for barley sugar, and when nearly ' 
cold divided into pieces with a tin 
frame, having small square divisions, 
when the whole sheet may be divided 
at once by pressing hard on it so as to 
cut it nearly through. When cold, 
separate, and mix with powdered 
sugar ; take out and fold separately in 
foncy or coloured papers, with a motto 
on each. Th^ are also occasionally 
made into balls, thus—First cast the 
Buw into a sheet on an oiled marble 
slim; when the edges are set, fold 
them in the middle, then oil a small 
square tin with edges to it, put the 
^sugar in this, and place under the 
’fireplace of the stove so as to keep 
warm; cut off a piece and roll into a 
pipe, then cut into small pieces with a 
pair of shears, and let your assistant 
roll it into snudl balls under his hand 
on a sand-stone ; marble is too smooth 
ioT this purpose. Lads who are used 
to it can turn 8 or 10 under each hand ^ 
at one time. When finished, put j 
into powdered sugar, wrap in foncy 
papers fringed at the ends, put a motto 
in each, and fasten with small bands 
of gold papor. Sometimes a cracker 
islfolded up in each; this is made with 
narrow strips of stiff paper, a 
liiiall piece of sand or glaiM paper 
pasted on the end of each, these are 


I fulminating powder between, a piece 
] of thin paper is bound round it, and 
pasted to keep them together; when 
j these are pulled asunder, the two 
rough surfaces meeting cause the pow- 
j der to explode, and out flies the ball 
of sugar with the motto. 

Brandy Balls. —^Theso are made from 
loaf sugar, boiled to crack, coloured 
with either cocliineal or saffron, and 
finished the same as acidulated drops 
without l)eing flattened. 

Olove^ Ginyer^ or Peppemint Rock .— 
These are all made in the same way as 
raspberry, using the essential oil of 
each for flavour. For clove, the mix¬ 
ture, whilst boiling, is coloured with 
cochineal; ginger, with saffron ; but 
the peppermint must be kept pen- 
fectly white, except the stripes, which 
is done by cutting off as many pieces 
from the bulk as you have colours, 
which should be in powder ; put a 
sufficiency in each piece to give the 
desired tint, and (eep warm. When 
the remaining portion of the sugar is 
I pulled, lay them over the surface in 
i narrow stripes, double the roll to- 
! gether, and the face each way will be 
j alike. Full out into long sticks, and 
I twist; make round by rolling under 
' the hand ; or cut into small pieces 
I with a pair of shears, or scissors, for 
, pellets, pincushions, etc. 

Raspberry Rock »?• Sticks. —This may 
be made from raw or refined sugar. 
Boil to crack, and colour with cochi¬ 
neal ; pour it on a stone rubbed with a 
little oil or butter; cut off a small 
I piece, and keep warm to stripe or case 
the other part, when finish^ ; to the 
remainder add a little tartaric acid 
(not so much as for drops), and some 
raspberry-paste to flavour it. The 
residue of raspberries used for making 
vinegM, and preserved with, ah equal 
quantity of sugar, or even less, as for 
raspberry cakes, does very wefl for this 
purpose. Fold the edges ov^ into the 
centre, and attach to a hoqk fixed 
against the wall; pull towards yott, 
throwing it on the hook each tiine ffftw 
having pulled out; cqatinue until it 
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gets white and shining ; then make 
into a compact long roll, and either 
stripe with the piece cut off, or roll in 
a sheet with the rolling-pin, and wrap 
round so as to form a sort of case ; then 
pull into long narrow sticks, and cut 
the required length. 

Raspberry Drops are made as acid 
drops, with the addition of orris pow¬ 
der, and the sugar is coloured red in 
the boiling with prepared cochineal. 

Lozenges.—Lozenges are com¬ 
pounded of finely powdered loaf sugar 
and other substances (liquid or pow¬ 
dered), held together in a paste by 
means of gum solution, then rolled 
into thin sheets, and stamped into 
little cakes. The cliief precaution 
necessary is to have the gum of suffi¬ 
cient tenacity. Some gum solutions 
used are : (1) 1 oz. tragacanth, J pint 
water; so^ in a warm place for 24 
hours; put into a coarse cloth, and 
twist until all the gum has been 
squeezed out; 1 oz. of this dissolved 
gum suffices for 4 to 5 lb. sugar. 
(2) 1 oz. dissolved gum arable to 
12 oz. sugar. (3) 1 oz. tragacanth 
and 3 oz. gum arable. (4) 1 lb. gum [ 
arable dissolved in 1 pint water, for all 
but ‘ ‘ medicinal ” lozenges. (5) 2^ lb. 
gum arable dissolved in 1 qt. water, 
and 1 oz. tragacanth in J pint water, 
for all lozenges. 

Peppermint, — (1) Double - refined 
loEtf sugar, pounded and sifted through 
a lawn sieve : make a bay with the 
sugar on a marble slab, pour in some 
dii^lved gum, and mix into a paste 
as dough, flavouring with oil of pepper¬ 
mint. Some prefer mixing the gum 
and sugar together first in a mortal*. 
Roll out the paste on a marble slab 
imtil it is about | in. thick, using 
starch powder to dust with, to prevent 
sticking to the slab and pin. Before 
cutting out, strew or dust over the 
surface with powder mixed with lawned 
sugar, and rub over with the heel of 
^lu* hand, which gives a smooth face. 

is tenned facing up.’* Brush 
off, and again dust the surface with 
stc^h powder, cut out, and place in 
wooden trays* Put in the stove to 


dry. All lozenges are finished in the 
same manner. (2) As (1), adding a 
little starch-powder or prepared plaster 
as for gum paste to the paste, instead 
of using all sugar. (3) Use more starch 
powder in proportion ; smaller cutters, 
and the paste rolled thicker. (4) Trans¬ 
parent. These are made from loaf- 
sugar in coarse powder; mix into a 
paste with dissolved gum arabic and a 
little lemon-juice. Flavour with oil 
of peppermint. (5) Superfine transpar¬ 
ent. The sugar must be in coarser 
grains. Mix and flavour as the others. 
The coarser the grains of sugar, the 
more transparent the lozenges. The 
finest particles destroy transparency. 
The solution of gum should be thicker 
in proportion as the sugar is coarse. 

(6) The commonest peppermint loz¬ 
enges are made with half farina (pre¬ 
pared starch), and half loaf-sugar, of 
second quality. A little smalt blue is 
added to make them of a good colour. 

Rose. —Make paste as peppermint 
(1), using otto of roses to flavour; or 
the gum may be dissolved in rose water, 
and a little essential oil added if re- 
j quired. Colour with carmine. 

Burnt Almonds.—Take fine Va¬ 
lencia or Jordan almonds, and sift all 
the dust from them; put a pint of 
clarified syrup into the pan for each lb. 
of almonds, and place it with the 
almonds on the fire ; boil to “ball,” 
then take off and stir the mixture w^ 
with a spatula, that the sugar may 
grain and become almost a powder, 
whilst each almond has a coating. 
Put into a coarse wire or cane sieve, 
sift all the loose sugar from them, and 
separate those which stick together. 
When cold, boil some more clarified 
syrup to feather, put in the almonds, 
give 2 or 3 boils in it, take from the 
fire, and stir with the spatula as before, 
until the sugar grains ; sift and separ¬ 
ate, and keep in glasses or boxes. A 
thiid coat may be given in the same 
manner as the second, if they are re¬ 
quired large. 

Red.—The same as the last, using 
prepared cochineal to colour the syrup 
whi^t boiling. 
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Common .—These are made with raw 
sugar and skimraings. Put some water 
with the sugar to dissolve it; when 
near boiling, add the almonds, and let 
boil in it until it comes to small ball; 
or when the almonds crack, take from 
the fire and stir with a spatula until 
the sugar grains and becomes n^rly a 
powder ; put into a sieve, and separ¬ 
ate the lumps. 

Best Burnt Ahiunids. Red .—For 
each lb. of sifted almonds, use 2 ^ lb. 
loaf-sugar, made into a syrup. A 
round-bottomed copper pan is best for 
making these in. The almonds may 
be boiled in the sugar until they crack, 
before being taken from the fire to be 
atirred and separated from the second 
coat; or, when the sugar is boiled to 
ball, the almonds may put in ; then 
take from the fire, and stir well with 
a spatula, that the sugar may grain, 
and each almond have a coating. Put 
the pan on the fire again, and keep 
constantly stirred, that the loose sugar 
may melt and bum about them of a 
fine brown. Either way will give the 
burnt flavour, from which they take 
their name. Turn into a coarse sieve, 
sift all the loose sugar from them, and 
separate those that stick together. 

the same quantity of clarified 
B 3 rrup as before to feather and colour 
it to the desired shade with prepared 
cochineal. Let itattain the same degree 
again before taking the syrup from the 
then put in the almond and stir 
them as b^ore until the sugar grains, 
and again sift and separate. The 
sugar for the third coating must not 
be boiled quite so high as the last, and 
there must be only sufficient to just 
cover them. Immediately the sugar 
b^;in 8 to grain about them, turn out 
on the stone, and cover with a pan or 
cloth. After a few moments, separate 
and put in boxes or glasses, when cold. 

The colour of these almonds is con¬ 
sidered to be much brighter when the 
syrup is boiled rather higher than the 
re^jfuared degrees for the second and 
t^ird coats, and the colour added to 
r!^uce it, after it is taken from the 
fire. 


Coco-nut Jcc^ or Candy .—Finely 
grate the inside of a coco-nut; mix 6 
or 8 02 . of the grated nut with 1 lb. 
sugar ; use water to moisten the sugar 
in the proportion of 1 pint to 3 lb. 
Boil to bare crack, grain the sugar 
by rubbing some against the side of 
the pan, and pour into oiled or but¬ 
tered tins. Some give an additional 
flavour by adding a little raspberry 
jam, or orris powder (which will also 
I give somewhat tlje flavour of a rasp¬ 
berry, if a little tartaric acid is used 
j with it). With the jam more particu¬ 
larly it forms a most delicious com¬ 
pound. It should be coloured with 
prepared eochin^l to give the red colour 
of raspberries, otherwise it should be 
white. Machines are now generally 
used for preparing the coco-nut. 

Colt's-foot Rock.— I lb. Spanish 
liquorice dissolved in } pint water; 
2 02 . tragacanth dissolved in 1 | pint 
water; 28 lb. icing sugar, 1 oz. essence 
of lemon, 2 oz. extract of poppies. 
Colour with Spanish brown. Make 
into a paste. Force through a metal 
tube with a plate at the bottom, hav¬ 
ing holes at the bottom similar to a 
star, by the means of a screw. Cut 
into lengths, and dry. 

Chewing G'mot.—( a) Sugar 2 oz., 
gelatine 10 oz., dissolve in sufficient 
I hot water to make both ingredients 
I fluid, then let it cool and set in 
I moulds. (J)) 6 drachms sugar candy, 

I 6 drachms gum tragacanth, 3 oz. isin- 
I glass, 3 oz. parchment glue. Dissolve 
j in just sufficient hot water to medce 
I all fluid, then cool in moulds. Flavour- 
' ing is added to taste, 
j Cr 3 r 8 talliBed Fruits.—- Have a 
square or round tin box, smaller at 
I bottom than top, with wire gratings 
; made to fit at convenient distances, 
and having a hole with a tube or pipe 
to admit a cork, and drain off the 
syrup. Take any preserved fruit wet, 
drain from the syrup, and dip Jn luke¬ 
warm water to tue off any i^rup 
which may adhere ; dry in thd^ve; 
when dried, place in layers on the 
gratings, side by side, so as not to 
touch ecKdi othw; continue in this 
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manner with any sort of fruit until | from the fire, and stir well with the 


the box is full; then fix the whole 
with a weight, to keep it steady. 
Boil sufficient clarified sugar to fill 
the box to the degree of “ blow,” add 
a little spirits of wine, and remove 
from the fire. When a thin skin has 
formed on the top, remove carefully 
with a skimmer, and pour the sugar 
into the mould ; place in the stove at 
90° F. (32° C.), and let remain for 
12 hours ; drain off the syrup into a 
pan from the tul)e at bottom, and let 
remain in the stove until quite dry ; 
turn out by striking the box hard upon 
the table, sepirate carefully, and put 
in boxes with paper Ixjtween each 
layer. When diflerent fruits, paste, 
knots, etc., are mixed together indis- 


spatula until of the consistence that 
when dropped it will not spread too 
much, but retain a round form on the 
surface. If too thin, add a little of 
the coarse sugar, reserved for the pur¬ 
pose and made of the thickness re¬ 
quired. Have very smooth plates, of 
tin or copper, quite clean ; drop on 
these, separating the sugar from the 
lip of the pan with a piece of straight 
wire, as regularly as possible. About 
2 hours afterward they may be taken 
ofi’ with a thin knife. If you have no 
plates, drop on smooth cartridge paper. 
Wet the back of the paper to take 
them off. Cover the bottom of a 
sieve with paper, lay them on, and 
put in the stove for a few hours, but 


criminately, it is termed mille-fruit i not long enough to deprive them of 
candy. Any sort of fruit or gum them fragrance, 
pastes, when thoroughly dried, may j ' 

be crystallised in the same manner. | 

When the syrup is drained off', if the ] 
crystals are not large enough, another | 
lot of syrup may bo prepared and 


poured over -, let remain in the stove j 
for 7 or 8 hours, then drain and finish 
as before. If small pieces of stick are 
pushed down at each corner, or in any 
other vacancy, when filling the mould, 
one may be withdrawn at any time to 
ascertain the size of the crystals, 
which will save the trouble of giving 
a second charge of sugar. 

Drops.—Take treble-refined sugar 
with a good grain, pound, and pass 
through a coarse hair sieve ; sift again 
in a lawn sieve, as the sugar, when 
too fine, makes the drops compact, 
and destroys their brilliancy. Put 
some of the coarse sugar into a small 
drop pan (with a lip on the right side, 
so that when held in the left hand the 
drops may be detached from it with 


Catechu .—1 lb. sugar, 3 oz. catechu. 
Make as violet. May also add musk 
or ambergris—about 15 gr. 

Chocolate .—1 Ib. sugar, 1 oz. choco¬ 
late. Scrape the chocolate to powder, 
mix with the sugar in coarse grains, 
moisten with clean water, and proceed ; 
do not mix more than can be dropped 
out whilst warm at one time. If any 
remains in the pot, it will grease the 
next, and will not attain the consistence 
required. 

Cinnamon .—1 oz. cinnamon, 1 lb. 
sugar. Pulverise the cinnamon, and 
sift through a lawn sieve. Mix with 
the sugar, and add 2 or 3 drops of the 
essential oil, if the flavour is not strong 
enough. Moisten with water and pro¬ 
ceed. The flavour may be given with 
essential oil only, colouring with bole 
ammoniac. 

Clove .—As cinnamon. 

Coffee.—1 oz. coffee, 1 lb. sugur. 
Mak e a strong clear infusion of coffee. 


the right), moisten with any aromatic ' as for coffee ice, and use to moisten 
spirit, and sufficient water to make it j the sugar. Make the drops as chooo- 


of a consistence just to drop off the , late. 

..... _:.i.1_.4. l-n I /J.‘< 


spoon or spatula without sticking to 
it. Colour with any colouring matter. 
Place the pan on the stove fire, on a 
ring of the same size. Stir occasion¬ 
ally until it makes a noise, when it is 
near boiling : do not let it boil; take 


Ginger .—Mix sufficient best pow¬ 
dered ginger to give the desired tMte, 
or flavour with essence of pinger, and 
colour with saffron. Moists with 
water, and make as others. 

Zemen.—Rub the yellow xind of 
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lemons on a piece of rough sugar, 
scrape off, and mix with the coarse 
sugar. Use sufficient to give a good 
flavour, and colour with sa&on ; mois¬ 
ten with water, as others. 

Orange-flower .—Use orange - flower 
water to moisten the sugar, or flavour 
with essence of neroli and moisten with 
water. 

Orgeat. — Make milk of almonds, 
using a little orange-flower water; 
moisten the sugar with it. 

Pq>permmL — Moisten the sugar 
with peppermint water, or flavour 
with essence of peppermint, and mois¬ 
ten with water. 

Jta^berry .—Press the juice of ripe 
raspberries through a piece of flannel, 
and moisten the sugar with it. 

Mose .—Moisten the sugar with rose 
water, and colour with cochineal. 

Va/rtiUa .—As cinnamon, using a 
little sugar to pound the vanilla; or 
may be moistened with essence of 
vanilla, but this greases it as chocolate. 

Violet .—1 lb. sugar, 1 oz. orris 
powder ; moisten, and colour violet. 

All fruit drops are made with ex¬ 
pressed juice, except orange. When 
you first rub the rind of the fruit on 
sugar, squeeze the pulp of the fruit, 
and pass through a l^ir sieve. Scrape 
off the sugar on which the rind was 
rubbed, mix with sufficient pulp to 
give the desired flavour, and moisten 
with water. These grease the sugar, 
and require the same precautions as 
chocolate drops. 

Oomfllts.—These are made in a 
copper comfit-pan, attached to a bar, 
having nhains at each end, with a hook 
and swivel in the centre, by which it 
is suspmded from the ceiling about 
breast high over a stove or charcoal 
fire. Steam pans are now used in 
factories. A preserving-pan con¬ 
taining dazified isyrup is placed inside 
the stove, or over another fire, that it 
may be kept hot, but not boiling; a 
ladle for throwing qrrup into the pan, 
and a pearling cot," are also needed. 
Tlds last somewhat resembles a funnel 
^thout the tube, and having a small 
hole in the centre with a pointed 


spigot fitted into it, which regulates 
the B 3 rrup run out. A piece of string 
tied several times across the centre of 
the top of the cot, and twisted with 
the spigot, allows it to be adjusted. 

Caraway. —(1) sift 2 lb. caraway 
seeds in a hair sieve to free them from 
dust, put into the comfit-pan, and rub 
well about the bottom with your hand 
until quite warm ; have some clarified 
loaf sugar syrup boiled to “small 
thread ” ; give a charge by pouring 
over about 2 tablespoo^uls ; rub and 
shake well about the pan, that they 
may take the sugar equally, until 
quite dry. Be careful not to make 
them too wet in the first charges by 
using too much syrup, or they -v^l lie 
in a lump and be difficult to part. It 
prevents sticking to pass the hand 
through them between every swing of 
the pan, and adds to their smoothness. 
Give 4 or 6 chwges, increasing the 
quantity of syrup a httle each time, 
and let each charge be well dried be¬ 
fore another is given, dustily with 
flour at the last chazge. Sim in a 
hair sieve, end clean the pan. Put in 
again, and give 4 or 5 charges more, 
with a dust of flour at the Irat; then 
sift, and clean the pan. Proceed thus 
until they are ^ required size. Put in 
the stove or sun to dry until next day ; 
clarify and boil some sugar to huge 
thread, keep warm as before, divide 
the comfits, and put part in the pan, 
so as not to have too znany at one 
time; as they increase in size, divide 
into convenient portions, so as to 
work them properly without encum¬ 
bering the pan. Give 4 or 5 charges 
of syrup, proceeding in the same 
znanner as tefore, until they are § or 
more of the required size ; stove until 
next day. Continue wi^ each por¬ 
tion alternately, until all are done. 
On the third day, boil the eyrup to 
small pearl, and ^ve 8 or "10 ofauges 
as before, without using flour, lessen* 
ing the quantity of syrup,4^ time. 
Swing the pan gently, and diy each 
charge well. Put in the «ebve lor f 
or 1 hour after each charge, and j)^* 
ceed alternately with each ,p^on 
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until finished, when they should be 
about the size of peas. Put in the 
stove for a day, then smooth with the 
whitest loaf sugar syrup boiled to 
small thread ; add 2 or 3 tablespoon¬ 
fuls of dissolved gum arabic to give a 
gloss. Give 3 or 4 charges with a 
very gentle heat, the syrup being cold 
and the pan scarcely warm. Work 
and dry each charge well before 
another is added ; when finished, dry 
in a moderate heat. It is best to diy 
comfits in the sun, as it bleaches them. 
If the stove is at a greater heat than 
the sun on a moderately warm day, 
which is 70° to 80° F. (21° to 27° C.), 
it will spoil their whiteness. (2) Bath 
Caraways are made in the same way, 
but only half the size. (3) Ginger¬ 
bread Caraways. Sift the seeds, and 
warm in the pan, as for (1). Have 
some gum arabic dissolved, throw in a 
ladleful, and rub well about the pan 
with the hand until diy, dusting with 
flour. Give 3 or 4 coatings in this 
manner, and then a charge of sugar, 
until the comfits are about ^ the 1 * 6 - 
quired size. Dry for a day, give 2 or 
3 coatings of gum and flour, finish by 
giving 3 or 4 charges of sugar, and 
dry. These are made about the size 
of Bath Caraways. Colour some dif¬ 
ferent colours, leaving the greatest 
port’on white. (4) Pearled. When 
the comfits are alwut the size of Bath 
caraways, dry and pearl as cinnamon. 

Cardamon. —Keep the seeds in their 
hiwks until used. They are often 
mixed with grains of paradise, which 
have not the same aromatic taste, and 
are more hot and spicy. Break the 
husks by rolling with a pin ; separate 
the skins from ^e seeds, put 2 lb. into 
the comfit-pan, and proceed as for cara¬ 
ways (1). Make a good size, and quite 
imooth. 

CWeiy.—Put 1 lb, celery seed into 
the pan, and proceed as for caraways 
^^rking up to the size of a lar^ 
pin's head. Ehy and pearl as cinna- 
*mon. 

C¥nnamon.-~Take 1 lb. cinnamon 
bark, and steep in water for a few hours 
to soften; out into pieces al^ut ^ in. 


I long, and the size of a large needle. 
Diy in the stove. Put the pieces, 
j when dry, into the comfit-pan, and 
I pour on a little syrup, as for caraways 
I (1), proceeding in the same way until 
they are | the required size. You 
must not use your hand for these as for 
caraways (1), as theyare liable to break. 
Dry in the stove, then suspend the 
pearling cot; boil some clarified loaf 
sugar to large pearl, and fill the cot; 
put some of the prepared comfits in 
j the pan, but not too many at a time, 
as it is difficult to get them to pearl 
alike. Keep the s^up at the boiling 
1 point; open the spigot of the cot so as 
I to allow it to run in a very small stream 
; or continued dropping ; swing the pan 
I backwards and forwards gently, and 
j keep a stronger fire under the pan than 
otherwise. Be careful that the syrup 
I runs so that it dries as soon as dropped, 
which causes the comfits to appear 
rough. If one cot full of sugar is not 
enough, put in more until they are the 
required size. When one lot is finished, 
put in sieves to dry, and proceed with 
another; but do not let them lie in 
the pan after you have finished shaMng 
them. They will be whiter and better 
if partly pearled one day and finished 
the next. Use the best clarified sugar 
to finish. 

Almond .—Sift Valencia almonds in 
a cane or wicker sieve, pick out any 
pieces of shell and any very small or 
large almonds, using those which are 
near of a size ; take about 4 lb., put 
into the comfit-pan, and proceed as 
for caraways (1); or they may first 
have a coating of dissolved gum arabic; 
rub well about the pan with the hand, 
and give a dust of flour, then pour on 
a little syrup at small thread, work 
and dry well, give 3 or 4 more chaiges, 
and a charge of gum with a dust of 
flour. Proceed thus untO they are \ 
the required size, then dry for a day, 

I and proceed and finish as for caraway 
comfits. For cheaper comfits, moan 
gum and flour are uW. 

CoUnvrifig. —Put some of the oomflts 
or nonparefis into the oomfit-pan, shake 
or rub about until warm, add auMoient 
2 li 
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prepared liquid colour to give the 
deeired tint; be careful not to make 
too wet, nor of too dark a colour; 
shake or rub well about, that they 
may be coloured equally; dry a little 
over the fire, put in sieves, and finish 
drying in the stove. Clean the pan 
for every separate colour. 

Extracting the Acid from 
Candied Drops, etc.— Articles 
which have acid mixed with them are 
useless except to sell for broken pieces, 
as they cannot be boiled again unless 
the acid is extracted. The method of 
doing this is only returning to the first 
principle in the manufacture of sugar. 
When the juice is expressed from the 
sugaT’Canes, it contains a considerable 
quantity of acid, which must be de¬ 
stroyed before it will granulate into 
su^. For this purpose, lime is em¬ 
ployed, and has the desii^ effect; it 
will also in this case, but chalk or 
whiting is most generally used. First 
dissolve your acid sugar in water; when 
this is thoroughly accomplished, mix 
in a sufficient quantity of either of 
these alkaline powders to cause a strong 
effervescence; after it has subsided, 
pass through a flannel bw, according 
to tile direikions for clari^dng sugar. 
The filtered syrup will be fit to use 
for any purpose, and may be boiled 
again to crack or caramel as well as if 
no acid had ever been mixed with it. 
Let the pim it is dissolved in be capable 
cff containing as much again as there 
is in it. 

^inning.^Proficienc^ in this re- 
Quires much practice, a good taste for 
design, and ezpertness in boiling, tak¬ 
ing pa^cular care to avoid graining. 
The moulds may be made either of 
copper or tin, slightly rubbed over 
yrith butter or Boil clarified 

syrup to ** caramel,” taking care to 
ke^ the sides of the pan free from 
sugar. The moment it is at crack, 
adid a little add to ** grease” it. When 
at caramel, dip tiia ^tom of the pan 
^ cold water, take out, and let cool 
^ a little ; then dip a taUespoon in the 
folding the mould tn your left 
faa^, and from the spoon run the 


sugar over the mould, either indde or 
out, with the threads which flow from 
it, which may be either fine or coarse, 
according to the state of the sugar. 
If requii^ very coarse, pass the l^d 
over them 2 or 3 times ; when hot, it 
flows in,finer strings than when cooler. 
Form on the mould into a sort of trd- 
liswork ; loosen from the mould care¬ 
fully, and let remain until quite cold 
before taking off, that it may retain its 
shape. When the sugar gets too 
cold to flow, put it beside the stove or 
fire. 

Colouring Substances used 
in Sweetmeat Making.— White : 
finest starch (flour). Yellow: turmeric, 
saf&on, safflower. Blue: indigo solu¬ 
tion, litmus. Red : carmine, madder 
red, cochineal. Brown: caramel (burnt 
sugar), liquorice juice. Green : spin- 
ach juice, mixtures of the yellows and 
blues mentioned above. Mauve : vio¬ 
let, purple, heliotrope, etc., mixtures 
of the reds and blues mentioned 
above. 

The foregoing may be considered as 
organic matters to a large extent, 
wl^e the following are strictly chemi¬ 
cal, being ixmoouous, aniline colours. 
These colours are lar^ly used in con¬ 
tinental manufactories of sweetmeats. 
The following are commercial names: 
Redi : Ponceau uid Bordeaux red, 
fuchsin, acid fuohsin or rubin, roocellin, 
phloxin, eosin, erythrosin. Blua : 
aniline blue, alizarin blue, water blue, 
induline. YeUUno'. naphthol yellow, 
orange I or tropaeolm 000, add 
yellow R. Oreen : malachite green. 
VioUt : methylviolet. 

Flavouring and Thioksning 
Ingredients used in Sugar 
fi|weet8, Oliooolate, ete. 8tmch 
rin. —^This is a sweetcnoing uupredieiit 
used where occasion requims, bat Imt* 
in^ the drawback that ijs boft sod 
weight do not add ,to the voloiiie el 
the mixture being It 

prepanktionaiiifioMl&ooQidniotedf^^ 
the products of the cBitSlatlon of cold 
—bum coal tar as the mon oommon 
mcpreasion is. It is soluble to a mtsU 
extent in odd water* esdiy adhlde in 
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hot. For general purpoees the quality j 
used is about 400 times as sweet as i 
sugar. It serves an excellent purpose I 
in the preparation of delicacies for | 
some invalids, as it is unaltered when ] 
passing through the human body. On 
this account it may be used for sweet- 
eningfoods for those suffering from dia¬ 
betes, corpulence, and certain stomach 
troubles that sugar has an ill effect 
upon. Pure saccharin is so sweet that 
its flavour can be discerned in a solu¬ 
tion of 1 part to 70,000 parts of 
water. 

5taroA.—This, in some forms, is 
largely used in chocolate making, act¬ 
ing in a sense as an adulterant, yet 
having a beneficial general effect. The 
chief starches are : potato starch and 
potato flour, wheat starch and wheat 
flour, dextrin (starch heated to 205° 
C. to convert into starch gum and 
sugar), rice starch, arrowroot, chestnut 
m^, bean meal (this has to be sweet¬ 
ened with sacchann owing to the large 
■proportion of albuminous substance 
and small amount of starch contained. 
The bean or vegetable flavour disap¬ 
pears, if this me^ is slightly roasted). 

Foni^.—This is the fruit of a spe¬ 
cies of orchid. Although the essence 
—vanillin-—has so lai^y superseded 
vanilla, yet the imports of the latter 
have actually increased. This may be 
due to the substance being used for 
other and new puiposes. Vanilla can, 
of course, be obtamed pure, but it is 
subject to adulteration, if it may be so 
termed, by admixture of pods of simi¬ 
le fruit of less flavouring value, also 
with pods which have been partly de- 

e ived of their essence, iroth the 
tter are coloured and made to look 
like the true capsules. 

Fan«22tn, if of good quality is ob¬ 
tained wholly from the vanilla fruit, 
but is also obtainable from certain 
sugars, from potato skins and from 
Siam benzom. It may be obtained 
artifidally from pine wood |noducts, 
land during the lut few years several 
means of producing vanili^ artificially 
l»Te been discovered. This substance 
is laigely adulterated with the aro¬ 


matic principles of other fragrant pro¬ 
ducts. American “vanilla ciystals’' 
have been found to consist of vanillin 
and antifebrin, or vuiillin, cummin 
and benzoic acid. Cheaper qualities 
have been found to be devoid of vanil¬ 
lin, consisting only of cumarin, anti¬ 
febrin and sugar. 

In a work recently published, the 
financial advantage obtained by using 
vanillin instead of vanilla is estimated 
as 20 to 1. A kilo of vanilla and 26 , 
grm. of vanillin, are equal in perfuming 
qualities, while this quantity of vanilk 
costs alwut 87. to 87. 5s., and the 
vanillin 2s. 9d. 

In using vanillin, it should be rubbed 
down with sugar, 50 grams of the 
former to 1 kilo of the latter, so as to 
I reduce the vanillin to the necessary 
! finely divided state. The process is 
to dissolve the 50 grams of vanillin 
I in 250 grams of hot alcohol, and 
I add this to the kilo of sugar which has 
been finely powdered. It is then put 
in a rotary comfit-pra and dried by 
moderately warm air. Vanillin, it 
may be mentioned, will keep well 
{ (even in the sugar if not allowed to 
get damp so as to ferment), whereas 
vanilla does not keep well. 

Cinnamon.—There are at least 3 
kinds of cinnamon, but in all the 
aromatic quality lies in the oil it con¬ 
tains. (kution should be observed, 
in purchasing, to have the bark and 
not to buy the ready-^und powder, 
as the latter is so ee^y adulterated. 
The grinding should be done by the 
purchaser to avoid this. Apart from 
adulteration, the powdered omnamon 
can have some of its oil distilled off, 
andsobeof lessflavouringquality, with¬ 
out the purchaser readily noticing it. 

CToves.—This flavouring ingredient 
should be bought whole for the reasons 
just given. It is the oil in the doves 
that provides the momatic qudily. 

Nutmeg and 3fao«.—Both these owe 
' their aromatio qualities to an dl they 
, contain. As with cinnamon they 
! should he bought whole and |pround 
, W the purchaser so as to avoid pos- 
i smle adulteration and deterioration. 

2 n 2 
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Cardcmoma. — These are a fruit, 
those from Malabar being about ^ in. 
in size, while those from Ceylon are 
some four times as large. In each 
ease the fimit contains seeds, and these 
contain the aromatic principle. 

Oils, etc .—The essential oils of the 
various fruits and seeds are how so 
easily obtained, and at so reasonable a 
coat, that they are being very widely 
used in place of the solid ingredient. 
The chief of these are oil of cinnamon, 
oil of cloves, oil of cardamoms, oil of 
nutmegs, oil of mace, and oil of cori¬ 
ander. To judge of the quantity re- 
quii'ed for flavouring experience is 
necessary, but if the oil is pure and of 
full stren^h it should be sufficient to 
find the amount of oil in the raw 
material, and use the prepared oil 
accordingly. Thus the essential oil in 
cinnamon bark is but one-hundredth 
of the whole, therefore 1 oz. of pre¬ 
pared oil should have the flavouring 
m^ties of 100 oz. of ground bark. 
This, however, is but a theoretical 
reasoning, and trial with experience is 
needed. In using oils the best plan 
is to rub them down with sugar (as 
explained with vanillin), 1 part of oil 
dissolved in 9 of alcohol, this being 
added to the sugar and dridd gently 
as explained; or the oil can be ground 
up dmect with powdered sugar, in a 
mortar, 1 part of oil to 40 of sugar. 

A good oil flavouring for chocolate 
is a solution of 16 grams of coriander 
oil with 85 grams of spirit. 

Qum benzoin is a material largely 
used in chocolate manufacture, con¬ 
taining as it does vanillin and benzoic 
add. The best comes from Sumatra. 
It is used as a varnish for chocolate 
and other confections, being dissolved 
in spirit (30 to 40 of gum to 100 of 
shrong sinrit). Bleach^ shellac may 
be added when desirable. 

Peru balsam is used as a perfume. 
It is ^hly aromatic having a quality 
peculiar to itself in this respect. It 
a soluble in alcohol. 


Cooking Apparatus. 

COOKING BY STEAM. 

Steam cooking boilers may be said to 
be of two kinds, viz., those that go at 
the bed: of a kitchen range fire, and 
which are suited for small require¬ 
ments, and those that are independent 
and can be had in any size to meet any 
demand. 

In the kitchens of good houses, 
establishments of some size, a small 
steam cooking plant is often put up. 
There are many things, fish, vegetables, 
hams, etc., tlrnt are cooked in a superior 
manner by steam, and the plant is put 
in on this account, and also to sup¬ 
plement the other cooking apparatus. 
Where convenient or desirable the 
kitchen range boiler is put to this 
service, and if thd fire is of good size a 
very useful amount of steam can be 
got. If a steam boiler is put at the 
back of the range fire, there is, of 
course, no accommodation for the cus¬ 
tomary hot water boiler, but in a large 
house this can often be arranged as the 
demand for hot water is such that an 
independent boiler is required. It is 
seldom that a boiler behind the kitchen 
range will furnish an adequate supply 
of hot water for a really large house, 
and as an independent Iwiler has to be 
used for this, it can be easily arranged 
to put a steam boiler behind the range 
fire. 

It is of very little use putting a 
steam boiler behind a range fire less 
than 10 inches wide, for a fire of a 
smaller size has comparatively no heat 
for constant steam makii^, rraaonber- 
iag that the whole of the heat is not 
devoted to the boiler, nor much more 
than half of it. It is not worth while 
putting a boiler and aU.^.the fittings 
and connections for the triffingamount 
of work such a small fir^am bo|lin^ 
could do. •< 

It is best, in fact neoeaiary, in all 
oases, not to attenqit to supply the 
hot-water circubting apparattyt f>^ 
thesamefire. It has b^ tbs practice 
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to put tivin boilers behind the fire, one | boilers for heating purposes appear to 
of these heating the hot-water circula- ; be deficient in water-line area and in 
tion, the other generating steam for J steam room alx)ve the line; not that 
cooing. Unless the fire was extrava- ! the boilers may be inefficient heaters, 
gantly wide for the size of range, j but that their efficiency would un- 
this always meant two narrow, mean j doubtedly be improved by attention 
little boilers neither capable of doing to this detail. Experiments with these 
more than about half the work a fair . comparatively small range boilers show 
sized house requires of them, and the that best results are had when the 
result was a failure. Further it could steam chamber above water-line has a 
not be well arranged to put a separate cubic capacity of one-third of the whole 
flue and draft damper to each; con- interior of the boiler, or, in other 
sequentlythefireact^ on both equally, i words, one third the capacity of the 
This meant heating both when only , space occupied by the water. Tliis is 
one was required, urging or checking assuming other conditions, generally, 
both when only one needed it. It is a ' are correct. « 

most unfortunate arrangement in point j When it is possible the whole of the 
of efficacy and convenient working. i fittings are put on the boiler as in Fig. 

It should always be arranged to de- 121, this being a sectional elevation of 
vote the fire wholly to the one steam the back part—the “leg” of the boiler, 
boiler or do without it, unless by This is done when the leg of the boiler 
chance the range is a very large one comes forward and is visible at the 
for some reason, and the fire, say, back of the range, but most ranges 
16 in. wide. It would not be desirable j are constructed so that the 1^ has to 
to put twin boilers to a less size fire be recessed behind the back coving 
than this, unless the work required of plates, and is therefore out of sight, 
themshould beverysmall. It becomes In this case a “hydraulic box,” or feed 
easily possible to use a steam boiler cistern, is used, as in Fig. 122. The 
whentworangesexist, or, as more often fittings are put on this, as of course 
happens, the hot-water circulation is they must come in sight somewhere, 
from an independent heater. Or there Of the fittings, the water inlet 
are instances where the users of the valve may be considered the most 
range require but one 
oven, and then one boiler 
is put behind the fire, 
and the other at the un¬ 
occupied side. 

The form that steam 
range boilers take is the 
“boot” shape, as Fig. 

119, but it is much 
better to widen out the 
hack, as Fig. 120, or 
adopt some other means Fro- its. Fio. 120. 

of increasing the area of 

the water line, also increasing the important. This is a pillar valve, with 
capacity of the steam chamber above baknced arm having a weight at one 
the water-line. It has been proved end and a stone float sus^nded at the 
beyond doubt, by the writer and others, other. The float is a piece of sand- 
that although the hinting surface may stone about 8 in. by 5 in. by 1| in. 
not be increased, the yield of steam is thick. This answers excellently. It 
much superior from a boiler as Fig. 120 will be seen that a pipe is attached to 
than £rom Fig. 119. Incidentally it may the pillar inside the miler so that the 
bementionedthatmanydesignsofsteam incoming wat^ may be delivered near 
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the bottom and not at the top. The | 
valve is fed from the house supply, or j 
the main, but in the former case it is ; 
necessary to see that the house cistern i 
is sufficiently high above to afford the 
necessary pressure. I 



» Fio. 122. 

These boilers are worked at from 
4 lb. to 10 lb. pressure, and if the water 
pressure does not exceed the steam 
pressure, the valve, when it opens, 
becomes a steam outlet instead of a 
water inlet. With steam at 10 lb. 
pressure, for instance, the cistern 
would require to be at least 25 ft. 
id>ove the boiler, as the pressure of 
iSater in pipes is but 1 lb. for each 
2 ft. 4 in. vertical height. If the cis> 
teru.vras only 20 ft. above, no water 
srphld ehter the boiler when the valve 
limned and the steam was at 10 lb. 
jgmige pretoufe. 

A^t^pts are made to feed steam 


boilers with an ordinary open supply 
cistern and ball valve, trusting to a deep 
dip or “ syphon in the supply pipe to 
resist the back pressure of the steam. 
It is, however, a very poor arrangement, 
as the pressure must be kept down 
to about 1 lb., and the st^m is then 
very wet for cooking. 

'VHiere there is but one range and 
one boiler to it, attempts are mi^e to 
use this as a steam boiler and heat the 
needed supply of hot water by steam 
from it. This is usually a failure un¬ 
less the fire be laige and the boiler pro¬ 
portionately powerful and effective. 
If it could be arranged that the boiler 
furnished steam for cooking at certain 
hours and heated water at other times, 
then it would seem agood arrangement, 
for there is tlie disadvantage, in many 
cases, that a steam boiler is boiling 
away for no purpose when the cooking 
is done. As a rule the servants draw 
water from it for kitchen purposes 
when not cooking, but it would be 
better if its heat was turned into a 
tank. 

If the noise is not objected to the 
most effective and economical plan of 
heating water is by free steam, with a 
tank and piping fitted up as in Fig. 123. 



There should be a oheck-valve ifi ' 
the tumly pipe, for, should > steam 
cease wMe the stop, valve is open some . 
of the tsmk water will pass over bgr / 
syphonage. X 


If free steaih is nt^ used, tbBfi 
recourse is had to a coil in* tto tank* 
This coil can have its oondsnsailoii 
pipe, its exhaust, taken hade tS the 
boto, so as to form ahqinplete'drcoit 
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and waste no water, or it can be dis¬ 
charged a steam trap, or pass into 
a closed tank. It is of little use at¬ 
tempting to trap the exhaust with a 
deep dip unless the steam carries but 
a light pressure. With 7 lb. steam the 
dip would require to be about 18 ft. 
deep to be successful. 

In making up this coil it is very 
necessary that it be placed tight on the 
bottom of the tank, otherwise the water 
at the bottom will not heat. In one 
instance a plumber had the correct 
quantities of piping given him for a 
coil which would boil the contents of 
a tank for tea and coffee-making. He 
fitted it up himself very weU, but he 
put the coil quite 6 in. off the bottom 
of the tank. The result was that the 
water below the coil could rarely be 
got up to 100° F., and it was easy to 
see what a prejudicial effect this had 
in getting the water to boiling point 
above. The improvement was ex¬ 
tremely marked when the coil was put 
on the bottom, all the difference be¬ 
tween success and failure. 

About the smallest steam cooking 
apparatus that is ever fitted up is illus¬ 
trated in Fig. 124. This shows, in 



Fia. 134. 


Motional elevation, the side boiler of a 
single-oven cooking range with connec¬ 
tion for furnishing steam to a cooking- 
Wt, or “ kettle ” as the vessel is called. 
To effect this the boiler, in the first 
place, must be an effective heating one. 
One with a neck at the tojf, as illus¬ 
trated, is usually the most eflfoctive 
^d. From the small steam space 
•cove the water line a } in. or f in. 


pipe is taken to the kettle, which is 
placed on a low shelf or table near by. 

There is no condense pipe from the 
kettle, as a rule, for the amount of 
steam condensed is not large and the 
resulting water is emptied out when 
cooking is over. 

The junction of the kettle and steam 
service is by the fitop-cock shown. 
This has a coned male outlet which 
fits a coned female piece attached to 
the kettle. The kettle is merely 
pushed tight on to the cock when the 
food stuffe are in it and steam turned 
on. When the contents are cooked, 
the kettle is just drawn away and 
emptied in the usual manner. 

Two essential details are, a proper 
lid for the boiler, and a sufficiently 
deep dip in the cold supply pipe. 
Ordinaiy loose boiler lids are not steam 
tight, nor heavy enough to make a 
pressure of 1 lb. to the square in. in 
the boiler. A brass lid is best, heavy 
enough for 1 lb. pressure, and this, 
with the rim it fits into, must be 
turned true to ensure a steam tight 
fit without jointing material or femten- 
ings of any kind. To calculate f^e 
weight of lid, measure its area on the 
underside, and if it is 10 in. it should 
weigh 10 lb. A little less will do as a 
^ lb. pressure is mactically sufficient for 
this purpose. The higher the pressure 
the drier the steam. 

The cold supply is fitted up in the 
same manner as the ordinary self-filling 
apparatus put to these boilers at othw 
tunes. The only difference, if it can 
be called such, is in the depth oi dip. 
Ordinarily a 6 in. dip is ample, but 
this will not do when steam is made. 
The depth of dip will depend on the 
weight of the lid. If 1 lb. pressure 
is decided on the dip must exited 2 ft. 
4 in., making it preferably 8 ft. deep. 
If the dip is insufficient tlwn the steam 
pressure will force the water from the 
TOiler back intothedstem, wh«e itwiU 
ov^ow and cause trouble generaUy. 
It will leave the boiler temporarily 
empty, or nearly empty, which results 
in injury by the fire beating on the 
empty pairi. 
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It is very important that the dip 
be deep enough, as will be seen, for 
steam may be made at unexpected 
timesj when no cooking is in progress. 
The lid acts as a safety valve, lifting 
and releasing steam when the pressure 
exceeds 1 lb., and provided, of course, 
that the dip is deep enough to prevent 
the pressure relieving itself that way. 

When steam is not required the 
boiler supplies hot water, this being 
drawn from the tap in front, as usual. 
It serves all tjhe customary purposes of 
an ordinary hot-water boiler at such 
times. 

Whenever it is possible the best plan 
is to have an independent boiler for 
steam cooking, and let the range boiler 
provide the hot water as usual. Hot 
water isneededevery dayand all theday 
long, just as long as the nuige hre is 
kept alight, and cooks are now conver¬ 
sant with the management of ranges 
so as to afford the needed supply of 
hot water at all the hours that the 
demand comes. 

The independent steam Ixiiler then 
has its fire lighted as required. It may 
not be needed every day and seldom 
the whole of any day. In private resi¬ 
dences, however lar^, the independent 
steam boiler has many idle hours and 
days, occasionally weeks. If it was a 
range boiler, it would be making steam 
at these times uselessly, worse than 
uselessly in &ct, for the boiling is 
violent and the discharge of steam an 
annoyance. The independent boiler 
is much more effective than the range 
boiler and this is an advantage. 

In hotels, restaurants, and institu¬ 
tions, the independent boiler is neces¬ 
sary, as a range boiler is seldom suffi¬ 
cient. In such places, all vegetables, 
hams, puddings, etc., are cooked by 
steam, besides which there are cutting 
tables, hot plates and hot closets to be 
served, and, in most cases, the steam 
boiler also heats the water for the 
kitohen section besides supplying 
htTOtory basins, etc. 

Independent boilers for steam cook- 
ingarealways of a plain vertical design, 
125, usually with cross-tubes as 


shown. The reason for its plainness 
is, that as the condense water is not 
returned to the lx)iler there is a con¬ 
siderable and constant change of water 
occurring, and this, in liard-water dis- 



Fio. 125. 


tricts, creates a troublesome amount of 
lime deposit to appear. On this 
account, all such boilers, fed with 
hard-water, are of plain form, have the 
water-way carried down below the fire¬ 
bars, and doors are provided for the 
easy removal of the lime from this and 
aU collecting points. As a rule steam- 
cooking boUers require to have the 
deposit cleaned out as often as range 
boilers which are in regular use fo^ 
domestichotwatersupply. InLondqa 
this is about every su mop^. 

As to the capat^ties of the varions 
boilers a proper form of boot boiler in 
a kitchen xt^e, with 10^ in. fire, will 
work two kettles (tin cooking ^ts), 
while with an 11 in. fire, three kettles 
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can be supplied. A 12 in. fire can 
have two kettles and a small pudding 
steamer, while a 14 in. fire (usually in 
a 6 ft. range) can have three kettles and 
a moderate sized cooking closet. With 
the latter boiler the steam might be 
got to 6 lb., if the water pressure 
allowed. When a range boiler is used 
for steam cooking, it should not be 
expected to also heat water by steam, 
unless the latter can be done at times 
when no cooking is on. 

Where steam is regularly used for 
cooking some of the cooking vessels are 
often of the jacketed kind. These do 
not allow the steam to come directly 
to the foods being cooked, but receive 
4t .n a shell or jacket surrounding the 
cooking vessel proper. This is for 
boiling purposes only, and the fact is 
mentioned because such vessels require 
more steam, and it should be at 10 lb. 
pressure. 

For restaurant work the independent 
boiler is used, and the usual smallest 
size is one horse-power. This size 
might be put to work a ham-closet, a 
pudding steamer, two or three vege¬ 
table pans, and a hot closet and cutting 
table. It would also heat the hot water 
required, if put to do this when the 
cooking work slackened off. Such a 
boiler would serve a moderate sized 
middle class restaurant, seating perhaps 
fifty people at the time. A fair-sized 
goc^-class restaurant needs about a 
three horse-power boiler and so on. 
(F. Dye.) 


••Clear- 


The Cooking Kange. 

FAULTS AlfD CAUSES OP 
FAILUEE. 

It is doubtful whether any other 
domestic appliance, taking average re¬ 
sults, is complained of so much as the 
kitclien range, for out of, say one 
hundred ranges of various kinds, pro¬ 
bably no more than a dozen are cr^it^ 
with being perfect in the way they do 
their work. They appear to work with 
varying degrees of efficiency, some burn¬ 
ing everything that is put in the ovens, 
others working sluggishly, so that the 
cooking is very poorly done and un¬ 
satisfactory. Of ranges which manage 
to consume immoderate quantities of 
fuel, yet often fail to cook at all, 
everyone has heard. And the range 
which is eccentric in its behaviour, 
working well one day and failing the 
next (or vice vcrsd\ is almost as fami¬ 
liar. If a range sometimes works well 
and regularly in r^ard to its ovens, 
tlien there is every chance of some¬ 
thing being wrong with the boiler; 
and in touching on this subject 
(boilers), there is a wider range of 
possible faults than ever. It may be 
desirable to speak of the fii.ults as 
being of three kinds. First, a failure, 
or a failing, with a range, something 
that has always existed in a r^ular 
way. Second, a fault that develops 
itself and stays, unless means are taken 
to remedy it. Third, troubles of the 
erratic kind, that come and go, and 
make it seem as if the range was really 
capable of displaying good or ill hu¬ 
mour. 

Taking the first character of trouble 
referred to, this can only be due to 
something wrong in the fixing. The 
trouble may be that the left-hand oven 
does not work as' well as the right, 
and never has. It may be that the 
range has always worked sluggishly, 
not burning with so bright a fire, nor 
cooking BO well, as some {obviously 
used range did, and so on. The only 
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remedial measure is to discover the 
hkult, and put it right. If one oven 
does better than the other—there 
being two to the range—it must be 
that the flues are not constructed 
alike, or those of the oven at fault 
may be throttled or choked. The first 
step is to examine the flues, and if 
they appear clear, then see if any 
bri^work overhangs the top outlet, 
preventing the free passage of draught, 
smoke, etc. It is not necessary that 
the outlets of the back flues, where 
they throw the smoke into the chim¬ 
ney, have no brickwork anywhere over 
them ; but the brickwork, if there is 
any, miist not come lower than X2 in. 
over the flue apertures, otherwise it 
wUI interfere with the draught. 

When a man sets a range and makes 
the necessaiy flues round the ovens, 
he. of course, makes the flues precisely 
alike in general chuacter and area, ^ 
there are two ovens to the range. 
Should he do otherwise, there is every 
possibility of the ovens differing in 
efficiency. This, however, is very un¬ 
likely. It must be remembered, how¬ 
ever, that any shape and size of passage 
for the heat and smoke to pass round 
an oven does not make an efficient 
flue, and it is possible to lay down a 
rule in regard to this. 

In the j^t place, certain phenomena 
connected wiw flame must be clearly 
understood. The ovens (rf all modem 
ranges rely upon flame being made to 
■weep round them to affoM the re¬ 
quire heat. If flame is absent we do 
not get raid efficiency, any more than 
we do if we txT to cook, in such a 
itmge, with a coke fire. Further than 
this, ii is essential that the flame be 
tro^ht int6 contact with the surfaces 
to be heated. Flame has a reary p^ 
nounced tendency toavoid contact with 
surfaces, particularly those of a much 
lo^Ter temperature than itself, and this 
has to be guarded against. If flame 
does not have actual contact, then no 
.ferHoiable degree of heat is felt, for 
f|||ttniB radiates veiy little beat indeed. 
j/W the devices of our boiler-makers, 
feiEetting the multitubular boiler, 


aim at getting intimate flame contact; 
otherwise loss of fuel occurs. 

Flame contact is easily had in the 
oven flues of a close-fire range by using 
care in bringing the flue surfaces suffi¬ 
ciently close tether. With the flue 
over the top of an oven, for instance, 
we have to make it so that the flame 
fills it full, and is thus brought to 
have contact, not merely with the top 
oven plate, but with the cast hot plate 
over it, where vessels are requir^ to 
boil. In other words, the fiue over an 
oven (and this is the first flue that 
the flame passes through after leaving 
the fire-box), has to have the flame 
touching both the top and bottom sur¬ 
faces, the upper one being the hot 
plate of the range, the lower one the 
top plate of the oven. After passing 
through this, the flame takes a descend- 
I ing course through^ flue which passes 
j down the outer side of the oven. From 
here it enters the flue, passing under- 
! neath the oven, joining the ascending 
I flue at the back, which terminates in 
the chimney. 

Although flame-contact is to be had 
I by bringing the flue surfaces closer to- 
I gether, this must not ,be curried too 
rar, or the ptusMge will be choked and 
efficiency spoiled. Boom must also be 
allowed for the narrowing of the flues 
that occurs 1^ depwition of soot on 
the surfaces, for it is required that a 
range go at least a week without the 
flues having to be cleaned. The effi¬ 
cient sizes of these flues can be accepted 
as follows: That they are made the 
full depth (front to back) of the oven, 
as near as is possible. That with a 
3 ft. range the first flue over the oven 
top be in. between surfaces; the 
next'flue down the outer side 2 in.; 
the flue under the bottom 2^ in. This 
latter flue is the one where sootacou* 
mulates, it being oarrietl thefis ly the 
draught. These rizm era strict rk^t 
for a 8 ft. range of ^ kind tmt bus' 
to be set in brickwork (w^%on ine 
ranges the flues are all yufiwd and 
fittra by the makeili). ' mth laiw- 
sised these ihrae-flues may be 
in cr ea s e d In rise hy to ^ in^. 
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(not more) for every foot increase in 2 in. pipe at any point. This is the 
the width of the range. Thus, a 5 ft. same with oven flues, and a checked 
range would have the oven flues (one flue brings many troubles in its train, 
or two ovens), top 2^ in., side 2| in.. On the other hand, too large a size of 
bottom 2f in. flues admits of a roaring Are being kept 

These sizes given will be found to do but little work, 
noticeably smaller than it is custom- To complete the “ failures from the 
ary to make them ; but they are correct ' first,” reference must be m^e to the 
and will give the best results. They ' unfortunate want of knowledge many 
are not small enough to choke the workmen (who freely undertake to fix 
passage of flame, smoke, and products, ranges) have as to what a range depends 
yet not large enough to allow the on for efficiency. Every range—the 
flames to float between the surfaces, exception being about one in a hun- 
and not have contact as they are in- dred—thatfailsto work properly when 
clined to do. It is almost unnecessaiy newly fixed or refixed, owes any fail- 
to point out that the deflecting-plate ure that may be experienced to the 
or midfeather widch is placed in the way in which it is set. It is of no 
bottom flue (extending i^om the back avail the man blaming the range, for, 
about half-way to the front) must , it may be repeated, no maker sends 
always be put. Its purpose, as every ' out ranges that will not worx if they 
range-fixer knows, is to keep the flame are set properly, and the setting of 
well spread around the oven surfaces. | any range, even choo^g the most 
If it did not exist, the flame would ' complicated or notoriously trouble- 
hug the back part of the flues, for it i some, is work that any man can do if 
se^s the shortest way to the back I he knows what a range depends on for 
outlet as a matter of course. As to efficiency. 

the size of the back flues, those extend- Flame-contact has been alluded to; 
ing from the bottom of the range, and but to get that we must have the very 
forming continuations, or outlets, to necessary draught. Every modem 
the oven flues, these must bear a re- range depends upon the draught cre- 
cognised proportion to the oven flues, ated by the chimney, causing me flame 
Their area should be that of the down and heated products to sweep round 
flue on the outer side of the oven, the oven or other flues, and t^ must 
Supposing this latter had an area 16 in. be done thoroughly to insure success, 
by 2 in. = 32 sq. in., then the back An ordinary 6 ft. range working with 
flue should be of equal area; not a a normal draught will have tongues of 
broad flat one, as 16 in. by 2 in. would flame 4 ft. and 5 ft. long, extending 
be, but, say, 8 in. wide by 4 in. deep, from the fire across the top and do^ 
This lattco* forms a rather flat flue, the side of the oven, only a s su min g 
which the writer favours; but if the the dying red tinm in thelwttom flue, 
dampers sent with the range are not This is due to the draught, the 
broad enough, the flue can be more flame certainly has no inclination to 
square, say, 6 in. by 6 in., or a trifle travel in directions so very contrary 
under. to what it would do naturally. Fur- 

If flues are constructed carefully thermore, we should never get such 
and to a recognised scale of proper- effective flames from so sm^ a fire 
tions, the range musC work well. Great without the aid of this swift air cu^ 
care, however, is necemaiy to see the rent, Gonse(^uently, the draught is 
flues are regular in size everywhere, plainly the hfe of the range, and a 
If choked at any point the elSbot is range fixer must dearly understand 
the same as waging thMn too "wall it, and know its management* If ht 
throughout. A 4 in. pipe, whatever does not, the range stands every disnoe 
its length, would not yield its fullest of being made a feeUe, or dead thing, 
if it was pinched in to the sise of a in his wds. 


412 The Cooking Range : Faults and Causes of Failure. 


The draught, which is such a notice¬ 
able feature in a close-fire kitchen- 
range, and which, as stated, is quite 
the life of it, is induced in the chim¬ 
ney. A perfectly new chimney has 
no effective draught, though a feeble 
up-current is manifested sometimes, 
if the interior of the house is a degree 
or two warmer than the outside. On 
lighting a fire at the foot of a new 
cymney, and waiting until the heated 
products manage to ascend and warm 
the interior brickwork, a draught sets 
up of a very effective character. When 
the brickwork is thoroughly dry and 
warm, the up-current (if the chimney 
does not sometimes suffer with down- 
blow) will be strong and become per¬ 
manent, even with grates in which no 
fire is lighted during the summer 
months. The cause of the draught is 
the warmth imparted to the air in the 
chimney by the heated brickwork. 

Air when heated is lighter than cold 
air, and is readily di^laced by the 
superior weight of the latter. Con¬ 
sequently the warmed air in a chimney 
is constantly being thrust upwards, 
and the cold air winch takes its place 
instantly receives warmth and has to 
follow. It is a regular and swift dis¬ 
placement of warmed air by that which 
is cold; but this latter is instantly 
warmed a little, and is displaced in 
its turn. This is when a chimney has 
no fire at its base. When there is a 
fire, the action is greatly intensified, 
for the mr passing into ohe chimney 
has to pass over a hot fire ; it has to 
mingle with heated products of com¬ 
bustion, and these latter go to increase 
the heat of the brickwork. The con¬ 
sequence of this is a draught of a very 
powerful character, capable of doing 
very efficient work. In the ordinary 
brick kitchen chimney, averaging 30 
ft, to 40 ft. in height, the draught 
will easily make the fire roar, and 
'bum like a furnace, if not restrained. 
When a kitchen is at the top of a 
budding (as in some business houses), 
the comparatively short chimney is 
iSFtall quite able to work a latge range 
’web and efficiently. 


The. secret of successful range-fixing 
in, regard to mmutgement of the draught 
is to do the woric so that all the air 
which enters the chimney first passes 
through the fire. This means that the 
draught, the up-current in the chim¬ 
ney, has its ingress wholly through the 
front and bottom bars of the range 
firebox. The range must be fixed air¬ 
tight ; there must be no openings, 
nor crevices even, around or about the 
range. No apertures in the chimney. 
No other fiues leading into the chim¬ 
ney, unless it be a copper flue, and 
this is only admissible provided it has 
a damper to tightly shut it off when 
the copper fire is not alight. By these 
precautions we are practically putting 
steam to the engine, no waste of power, 
and if we have too much, there are 
the means of controlling it. A range 
fixed with this care—the chimney hav¬ 
ing a normal dfaught and the flues 
constructed with due regard to sisse, 
as already explained—will work in a 
manner that cannot fail to please. 
The full efficiency of the draught at 
command will enable the cook to have 
a quick response to the opening of the 
dampers. Opening a damper in such 
a case means an instant and swift rush 
of flame around the oven, with almost 
as rapid results inside it. , The trouble 
is that cooks will not always regulate 
dampers as they should do, and as it 
would be to their decided benefit to 
do; but this will be alluded to more 
fully directly. 

The second class of trouble given— 
that of a range developing faulte which 
remain with it until remedied, is a 
result of wear and tear usually. If a 
range starts out web, it very rarely 
develops a fault for a considerable 
time which is not the fault of the cook 
—such as dirty flues, mismanqgemwit, 
etc. After time, howeViBr, trouble 
comes, not by the mere wearing out 
of bottom bars, fire-cheekif et&, as 
these do not interfere wUki effic&enqy 
unless aUowed to so bad as to pre* 
vent the fire burning inropri'ly. It is 
the setting that gets into bad otmdi- 
tion, and, this.being-an inviaiUe part 
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of the structure, its real state cannot 
be seen. It is, therefore, the usual 
tiling for a man to try all sorts of 
things in hope of improving matters ; 
but it is rarely successful unless he 
adopts the only real remedy ; to reset 
the range. If, after a few years (gov¬ 
erned by the way the range is used ; 
also by the way in which it was first 
fixed, and the quality of materials 
used), it appears there is something 
wrong—and this is shown by the im¬ 
moderate stoking required to get an 
effective heat in the oven—the setting 
will be at fault beyond doubt. A 
man is called in, and he, by diligent 
search, finds a certain part broken 
away which allows a large proportion 
of the draught, with its flame and heat, 
to escape up the chimney without do¬ 
ing any work. He thereupon stops 
this opening, and it may wholly remedy 
the trouble ; but it will not be for 
long, as that faulty part is an indication 
that bM other parts are approacliing a 
mmilar condition, and the complete re¬ 
setting is only delayed a little. , 

It is only ranges with brickwork 
flues that these remarks apply to. 
Ranges with iron flues (and all makes 
can be had with iron flues now), when 
once set properly, which is usually a 
more simple task, rarely, if ever, want 
resetting. Brickwork flues are not last¬ 
ing, by any means, however well they 
may be constructed. The heat, in the 
first place, makes a severance between 
the iron and the brickwork, for, on first 
heating, the ironwork expands, and 
makes room for itself, and, on its sub¬ 
sequent contraction, it pa^ company 
with its surroundings, as the two differ¬ 
ent materials cannot be made to unite 
soundly, and move with one another. 
From that time forward the brickwork 
gradually deteriorates with the heat, the 
joints between metal and bricks be¬ 
coming less sound, the cement-work 
crumbling, and, eventually, as almost 
everyoneknows, the range behaves so 
badly that resettix^ must be resorted 
to. If the ironwork of the ra^ is in 
good condition, the resetting will make 
the results equal to what they were 


when the range was newly fixed ; but 
in course of time the same experience 
must be gone through again. 

The third character of trouble, eccen¬ 
tric results, may be set down to the 
cook or the chimney. If the chimney 
is at fault, it is that it suffers with 
down-blow. Down-blow is a trouble 
only manifested when the wind is in 
certain quarters, so that the range may 
work well one day and fail the next; 
or the cliange may take place in even 
shorter time than this. Down-blow 
is usually evidenced by smoke, and 
perhaps flame, being impelled from 
the fire into the kitchen, and then 
there is no mistaking the nature of 
the trouble. Sometimes, however—emd 
it is governed by how the chimney ter¬ 
minates at top—the down-blow is of a 
feeble character, just sufficient, when 
it occurs, to make the range fire dull, 
and disinclined to “ draw.” In other 
words, it is scarcely a down-blow, but 
an impeded or ohecked up-draught. In 
such a case, the results are much like 
those obtained by careless attention, 
or dirty flues ; but this is easily settled 
by a brief examination. Noting but 
down-blow can cause irregular results 
except faults directly traceable to the 
cook. 

As to the things a cook may do to 
cause a range to work in an erratic 
manner, the number is very great, and 
something novel in this way is con¬ 
stantly occurring. The fact is, the 
close-fire kitchen range, whatever make 
it may be, seems more than the aver¬ 
age cook can understand. Every credit 
must be given to the many clever cooks 
who understand the man^ment oi a 
range thoroughly; but still the major¬ 
ity of them cannot grasp the piin- 
ciple rightly. It is not to be won¬ 
dered at, perhaps ; for a good many 
men, who profess to be range-fixers, 
are little better in this respect. The 
close-fire range is distinctly mechani¬ 
cal, and as most cooks obtain thdr 
knowledge of how to work it by pick¬ 
ing up the information from other 
cooks, an4 from their own ideas as to 
how it should be done, many wrong 
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unpresaionB must be not only created 
but firmly believed in. The use of 
the close-fire range should be a feat¬ 
ure whenever cookery or domestic 
economy is taught, and it is not a 
subject that should be passed over with 
just a few brief remarks ; nothing will 
bear demonstration more profitably. 

As to what a cook may do to cause 
erratic results ; she may, after cleaning 
the flues, leave one of the flue doors 
oC Those beneath the oven doors 
are often forgotten, being out of sight; 
and it is by no means a rare Idling for 
a small flue door to find its way into 
the dust-bin. She may leave the 
damper of the copper open when no 
fire is alight beneath the copper. She j 
may have failed to clean the flues. 
This is a common thing familiar to 
everyone; but sometimes it is only 
one {»ece of flue overlooked, which is 
almost as bad as overloc^ing them all. 
^metimes it is the door in the cover¬ 
ing-in plate Opened for some reason, 
and this checks the range at once. 

It is not necessary to go into these 
details further, for what it is intended 
to show is that a range has no power 
to act in an irregular way of itself. 
Sometimes a cook, in the most annoy¬ 
ing wa^ imaginable, will say that the 
range is the whole cause of erratic 
resets ; but it cannot possibly be. It 
is either Ihe cook, or the effect the 
wind has on the chhaney, as explained. 


Copying. 

{See also Camera Obscura, Drawing, 
Engraving, Etching, Stereo¬ 
typing, ETC.) 

This article deals with the various 
processes employed in obtaining copies 
or impressions of printed and written 
mattOT, such as letters, drawings, etc. 
The subject may be divided into 
chemical (including photographic) and 
mechanical methods, copying pencils, 
and transferring. 

Chemical methods.—(1) Blue 
prints (cyanotype or ferro-prussiate 
paper). The paper used for this pur¬ 
pose is prepared by covering one side 
of the sheet with solutions of red 
prussiate of potash (ferrocyanide of 
potassium) and peroxide of iron ; under 
the influence of light, i. e. under the 
white portions of the drawing to be 
copied, the ferric compound is reduced 
to the state of a ferrous salt, which 
gives with the red prussiate of potash 
an intense blue coloration, analogous 
to Prussian blue. This coloration is 
not produced in the portions of the 
sensitive paper protected 6nm the 
light by the black lines of‘'the drawing 
to be copied, and on washing the pint 
the desi^ appears in white lines on a 
blue ground. The formula for pre- 
puing the sensitive paper is as follows: 
Dissolve 10 dr. red prussiate of potash 
(ferrocyanide) in 4 oz. water ; dissolve 
separately 16 dr. ammonio-dtrate <Jt 
iron in 4 oz. water; filter the 2 solu¬ 
tions throu^ ordina^ filtering paper, 
and mix. f^ter again into a lai^flat 
dim, and float each sheet of paper tO;, 
be sensitised for 2 minutes on the^ 
surface of the liquid, without allow¬ 
ing any of this to fiun over the ba<^ of 
the paper. Hang up the. iteets in tk 
dark place to dry, and keep<^m light 
and aamppess until used. 2^tey wilk 
retain sensitiveness for a 'loc^; time. 
The paper being ready, copy Is 
easily o^. dtiier a leavy 
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sheet of plate glass, or a photographer’s 
printing frame, and lay the drawing 
to be copied with the against the 
glass ; on the back of the drawing lay 
the prepared side of the sensitive paper, 
place upon it a piece of thick felt, and 
replace the dbver of the printing 
frame, or in some other way press the 
felt and papers firmly against the glass. 
Expose, glass side up, to sunshine or 
diffused daylight, for a time, varying I 
with the intensity of the light and the | 
thickness of the paper ^ring the 
original drawing, from minutes to 
hours. It is better to give too much 
than too little exposure, as the colour 
of a dark impression can be reduced 
by long washing, while a feeble print 
is irremediably spoiled. By leaving a 
bit of the sensitive paper projecting 
from under the glass, the progress of 
the coloration can be o^erved. 
When the exposure has continued long 
enough, the frame is opened and the 
sensitive sheet is withdrawn and 
thrown into a pan of water, to be re¬ 
placed immediately by another, if 
several copies are desir^, so that the 
exposure of the second may be in pro¬ 
gress, while the first is being washed 
and fixed. The water dissolves out 
the exceM of the reagents used in the 
preparation of the paper, ^md after 
several washings with finsh water the 
print loses its sensitiveness and be¬ 
comes permanent. Itis advantageous, 
after several washings with water, to 
pass over the wet surface a weak solu¬ 
tion of chlorine or of hydrochloric acid, 

3 or 4 parts add to 100 of water, which 

S *ves brilliancy and solidity to the 
,ue tint, and prevents it from being 
waifiied out by long soaking. This 
should be followed by 2 or 3 rinsings 
with fresh water, and the print may 
then be hung up to dry, or placed 
between sheets of blottii^-paper. (2) j 
First solution: red prussiate of potash, 
120 gr.; water, 2 os. Second solu¬ 
tion : ammonio-dtrate of iron, 2 os.; 
water, 140 gr. The solutions should 
be nuMle separately, and, when dis¬ 
solved, mixed and filtered; then pour 
it into a ttnd float plain paoto^ 


graphic paper on it for 3 or 4 minutes. 
When the paper is dried, it will keep 
for months. Print in the sun for 8 to 
10 minutes ; then simply wash the 
paper under the tap with running 
water. The result will be a etrong 
blue picture on a white ground. The 
addition of a little gum arabic water 
to the above solution, when made, will 
render the colour of the picture richer 
and the whites purer. (3) Make a 26 
per cent, solution of ammonium ferro- 
citrate, also a 25 per cent, solution of 
potassium ferricyanide. Mix in equal 
parts and spread with a broad brush, 
soft sponge or a ball of cotton wool, 
on one side of any good quality white 
pper. This gives white lines on a 
blue ground. (4) It is necessary to 
make two solutions and these should 
be kept separate until wanted for use, 
then they are mixed equally. The 
j proportions are: first solution, 1 oz. 

I citrate of iron and ammonia to 4 oz. 

I water; second solution, 1 oz. potas¬ 
sium ferricyanide to 4 oz. water. 
Sensitising the paper with these solu¬ 
tions must be done by gas light. See 
that the solution is not put on in 
streaks. (6) For the two sensitising 
solutions i]^e one of 400 gr. ox 
ammonio-ferric citrate to 4 oz. water; 
the other 280 gr. ferricyanide of potas¬ 
sium to 4 oz. water. Use equal parts 
when required. 

I (6) Below is a formula used with 
excellent results:— 

Solutum No. 1.—36 grammes (639 
gr.) of ferriqranide of potassium dis¬ 
solved in 230 cubic centimetres (8 oz.) 
of distilled water. 

Solutum No 2.—63 grammes (816 
gr.) of citrate of iron and ammonia 
dissolved in 280 cubic centimeirea 
(8 oz.) of distilled water. These solu¬ 
tions must be kept separate. 

When ready to prepare the paper, 
mix equal parts of Kos. 1 and 2 and 
apply to the pap«: either with sponge 
or soft cloth, and hang up to diy. 
These operations must be conduct^ 
in a dark room. As soon as the paper 
is dry, place under negative or traoi^, 
and expose'to direct sunlight. After 
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printing, place in water and wash 
thorougWy, 

(7) White Lines on Blue Ground .— 
The ordinary blue-print, with white 
lines on a blue ground, the simplicity 
of which has led to its adoption in many 
oflBces, has the inconvenience of giving 
a copy in white lines on blue ground, 
which fatigues the eye in some cases, 
while the application df other colours 
is impracticable. By repeating and 
reversing the process, copying the 
white Une print first obtained on 
another sensitive sheet, a positive pic¬ 
ture, representing the bl^k lines of 
the original by blue lines on white 
ground, can be obtained ; or the same 
result may be reached by a difierent 
mode of treating the sensitive paper. 
This latter may tdso be made by brush¬ 
ing it over , with a solution ^ ferric 
on^ate (10 gr. to the oz.); the ferric 
oxalate is prepeuped by saturati^ a hot 
aqueous solution of oxalic acid with 
ranrie oxide. A better sensitising solu¬ 
tion may be made by mixing 437 gr. 
ammonium oxalate, 386 gr, o^cacid, 
and 6 OB. water, heating to boiling- 
point, and stirring in as much hy- 
cbrated peroxide of ^n as it will diis- 
solve. 

(8) Pellet’s process for blue lines on 
a white ground, requires the paper to 
be first coated with boiled starch, thus 
acting as a size to prevent the paper 
absorbing the sensitising solution. The 
latter consists of these ingredients in 
parts by weight, chloride of iron 2; 
citric add 1; di^lved in 20 parts of 
water. In printing, which is fairly 
rapid, it is difficult to see when the 
exposure is suffident, and the common ; 
plim is to have an extra little tracing | 
and piece of sensitised paper, so that i 
pieces of the latter can be tom off at 
intervals and tested. When the print 
is ready it is developed with yellow | 
prussiate potash dissolved in 3 times 
ris weight of water. The print is first 
washed in water, then in very dilute | 
hydrochloric add, and lastly in water 
ngva. 

Several varieties of paper 
me sold, which have the propeity of 


giving a positive image. The mode of 
preparation is nearly the same for all; 
3 solutions, 1 of 60 oz. gum arable in 
300 of water ; 1 of 40 vz. ammoniacal 
citrate of iron in 80 of water; 1 of 
25 oz. perchloride of iron in 60 of water, 
are allowed to settle until clear, then 
decanted, mixed and poured into a 
1 shallow dish, the sheets being floated 
on the surface as before, and hung up 
, to dry. The solution soon becomes 
I turbid, and must Ihj used immediately, 
but the paper once dry is not subject 
to change unless exposed to liglit or 
moisture. The reactions involved in 
the printing process are mt)re complex 
tlian in the first process, but present 
no particular difficulty. Under the 
influence of light and of the oigaoio 
add (dtric), the perchloride of iron i| 
reduced to protochloride, and, on bebg 
Bubjwted to the action of ferrocyan- 
ide of potassium, the portions not re¬ 
duced by the action of the light, t^t 
is, the lines corresponding to the blac^ 
lines of the original drawing, alone ex¬ 
hibit the blue coloration. The gum 
I plays also an important part inf the 
process by becoming less soluble in the 
parts exposed to light, so as to repel 
in those portions the ferrocyanide 
solution. The mode of printing is ex- 
actly the same as before, but the paper 
is more sensitive, and the exposure 
I varies from a few seconds in sunshine 
to 15 or 20 minutes in the shade. The 
exact period must be tested by expos¬ 
ing at the same time a slip of the sensi¬ 
tive paper under a piece of paper simi¬ 
lar to that on which the original draw¬ 
ing is executed, and ruled with fine 
lines, so that bits can be tom off at 
intervals, and tested in the developing 
bath of ferrocyanide of potassium, u 
the exposure is incomplete, the paper 
will b^me blue all over in the 
cyanide bath; if it has been too pro¬ 
longed, no blue whatever wiU tnake 
its appeapmee, but the pap4r will re- 
mmn white ; if it is just lo^'«noagh, 
the lines alone will be develop in bh(e 
on a white ground. Uuring^be test 
of the, trial fjite, the -printing fnmei 
should be covered w^ so opaque 
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screen to prevent the expoeure from 
proceeding further. Aftw the exact 
point is reached, the print is removed 
from the frame and floated for a few 
moments on a bath of saturated solu- i 
tion of ferrocyanide of potassium, about | 
1 oz. of the solid ctystals to 4 of 
water. On raising it, the design will 
be seen in dark blue lines on white ' 
ground. It is necessary to prevent the [ 
liquid from flowing over the back of 
the paper, which it would cover with a J 
blue stain, and to prevent this the edges > 
of the print are turned up all round. : 
On lifting a comer, the progress of the j 
development may be watched. As soon ' 
as the lines are suflBoiently dark, or blue | 
specks begin to show themselves in the j 
white parts, the process must be im- 
mediately arrested by placing the sheet 
on a bath of pure water. If, as often 
happens, a blue tint then begins to 
spr^ all over the paper, it may be 
immersed in a mixtum of 8 parts buI* 
phurio or 8 of hydrochloric acid, to 
100 of water. After leaving it in this 
acidulated liquid for 10 or 15 minutes, 
the design will seem to clear, and the 
sheet may then be rinsed in a large 
baein of water, or under a faucet 
furnished with a sprinkling nozzle, and 
a soft brush used to dear away any 
remaining clouds of blue ; and finally, 
the ^per hung up to dry. The ferro- 
(^anide bath is not subject to change, 
wd may be used to the last drop. If 1 
it begins to crystallise by evaporation, 
a few drops of water may be added. 
Ihe specks of blue which are formed 
in this bath, if not removed the 
subsequent washings, may be taken 
out at any time by touching them with 
a weak solution of carbonate of soda or ; 


are merdy nuied with 

effect this. The most mtU- 

factory marking ink for blue prints 
is the red soda. This consists sunply. 
of a red ink, in which a little gum 
arabic and enough soda has been 
dissolved to decompose the blue colour* 
ing matter of the print. The relative 
amount of each is usually determined 
by trial. Ked ink alone does not show 
much better on a blue print than 
black ink. The action of the soda 
solution alone is to decompose the blue 
matter of the print and leave the 
white paper exposed. This white 
paper " is coloui^ at the same time to 
any colour desired, if the proper colour-* 
ing matter be added to ^e clear so^ 
solution. Diamond dyes answer ad¬ 
mirably for this purpose. The gum 
arabic solution is ^ded to thicken the 
soda solution, to prevent it frmn flow- 
^ too fredy from the pen and spread¬ 
ing on the paper which it is otherwise 
liable to do. Causlio soda is the beet , 
for the purpose; ordinary washing* 
soda, however, will answer. A red 
ink thus prepa^ makes a bright con¬ 
trast with the blue background of the 
pint, and looks well. Any snwdl 
alteraiaon of a drawing may be made 
without erasiiig the original lines •, the 
drawing is easily read, because the red 
hnes are so prominent. 

(11) Making Blue and otkcr Prints 
lfa<er-Proo/.—When prints have to 
be carried about and referred to in all 
weathers it is a great saving of annoy¬ 
ance, if they are water-proof. The 
following is a simple and inexpeiudve 
plan. Have seve^ pieces of absor¬ 
bent cloth, and immerse these in 


potash. The prints may be coloured | melted paraffin wax; take them out 
m the usual way. ! and when they are cool they are ready 

(10) Colouring or Alterations to 1 for use. First speed one of the pre- 
Mw Prints, —(a).A6tieng8olution of ; pared cloths on a smooth sur&ce, 
ordinary washing sock wiU, by remov- { place the dry print on it with a second 
ing the blue, make white Unesor other 1 cloth on top, and iron the same with 
marks on blue prints. The writing of a moderately hot flat-iron. The paper 
names, titles, or necessary alterations 1 immediately absorbs paraffin imtUssto- 
oan be done in this wav. The same rated, and becomes translucent afld 
a]:^ieB if colours are to be filled in, as | highly waterproof. The lines of the 
otherwise colours do net show eflfeo- p^t are intensified by the pweess, 
1 I 2 s 
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and there is no shrinking or distorsion. 
As the wax is used from the cloths, 
more can be added by melting small 
pieces directly under the hot iron. 
By immersing the print in a bath of 
melted paraffin the process is hastened, 
but the ironing is necessary to remove 
the surplus wax from the surface, un¬ 
less the paper is to be directly exposed 
to the weather and not to be handled. 
This process was originally applied to 
blue-prints to be carried hy the Engi¬ 
neer corps in wet weather. 

(12) Black Linea on a White 
Ground. —Prints with blue lines on 
white ground can usually have the 
lines m^e black by immersing them | 
first in a solution of common potash, 

1 oz. in 25 oz. of water, and afterwards 
in a solution of tannin, 1 oz. in 20 oz. 
of water. 

(13) Colas’s method of printing 
black lines on white, direct, is as 
follows : make a sensitising solution of 

2 oz. tartaric acid, 4 oz. perchloride of 
iron, 2 oz. persulphate of zinc, 2 oz. 
gelatine and 60 oz. water. CJoat the 
paper with this and it will have a 
greenish tint, but this colour dis¬ 
appears with light. Developing is 
done by putting the print in a solution 
oi water 25 oz., methylated alcohol 
6 oz., and g^c acid ^ oz. This will 
bring the lines up a good black in 
about 8 minutes. Finally wash for ^ 
hour in running water. 

(14) Sensitising solution for black 
lines on white groimd (Shawcross and 
Thompson), gelatine ISOOgrm., ferrous 
sulphate 600 gnu., sodium chloride 940 
grm., tartaric acid 188 grm., ferrous 
chloride 1500 grm., water 11 litres. 
The paper aftw being sensitiBed is 
lighiily ^e over with powdered gallic < 
acid and tuonic acid and the effect of 
this is, that these two substances be- 
ix^ present, development is com- 
pletea-«^e<^ in fact—with plain 
water. 

(15) Joltvain^B. Black lines on 
frliite groimd. The paper is immersed 
In tlm following sdhition: 25 oz. gum, 

* tM* chloride of sodium, 10 oz. per- 
^kride Of ktm B.% 5 oz. sul« I 


phate of iron, 4 oz. tartaric acid, 47 oz. 
water. The developing bath is a solu¬ 
tion of red or yellow prussiate of 
potash, neutral, alLdine, or acid. After 
being exposed, the positive is dipped in 
this Wh, and the parts which ^d not 
receive the light take a dark green 
colour; the other parts do not change. 
It is then washed with water in order 
to remove the excess of prussiate, and 
dipped in a bath containing acetic, hy- 
drocliloric, or sulphuric acid, when all 
the substances which could affect the 
whiteness of the paper are removed. 
The lines have now an indigo black 
colour. Wash in water, and dry. 
j (16) A black process, which will 
compete for frvour with the above blue 
process, is given in the Photocopie of 
A. Fisch, The process is simple, and 
inexpensive, while the prints are ink- 
,black, and are made from drawings or 
positives and negatives. We owe this 
process to Poitevin, but it has been 
slightly improved. 

Sensitising Solution.-^I^aaolve sepa¬ 
rately 

1. Gum arable . . 0 13 dr. 

Water . . . 17 oz. 0 

2. Tartaric acid . . 0 13 dr. 

Water , . . 6 oz. 6 dr. 

3. Persulphite o f 

iron . . . . 0 8 dr. 

Water . . . 6 oz. 6 dr. 

The third solution is poured into the 
second, well agitated, and then these 
two solutions united are added to the 
first, continually stirring. When the 
mixture is complete, add slowly, still 
stin^, 100 c.c. (3 fl.. oz. $ dr.) of 
liquid acid perchloride of iron at 45*’ 
Baum4. Filter into a bottle and keep 
away from the light. It keeps well 
for a very long time. 

SensUising the Paper.—*Here espe¬ 
cially it becomes neoes8ai;|r to'sel^ a 
paper that is very strong siasd, 
and as Uttle porous 4S pop&le. By 
means of alar^ brush OT.Iponge ap^ 
the sensitising liquid vetY equally in 
very thin and smooth coals; theodry 
as raj^y as possible wfft heat with¬ 
out exceeding, hoirt!y4r) a temperature 
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of 66° C. (131° F.). The paper should 
dry in obscurity, and be kept away from 
light and dampness ; notwithstanding 
all these precautions it does not keep 
well long, and if it is desired to act 
with some certainty it is better to have 
a stock to last only a fortnight. Freshly 
prepared it is better than a few days 
afterwards. It should be of a yellow 
colour. 

Printing .—The tracing, made with 
very black ink, is placed in the print¬ 
ing frame, the drawing in direct con¬ 
tact with the plate ; then place over it 
the sensitised paper, the prepared side 
in contact with the l^k of the tracing. 
There is no necessity to make use of 
photometric bands as the progress of 
insolation is sufficiently seen on the 
sensitisod paper during the exposure. 
From yellow that it was it should be¬ 
come perfectly white in the clear por¬ 
tions, that is to say, upon which there 
is no drawing of the transfer or 
positive that is to be copied ; this 
is ascertained by raising from time to 
time the shutter of the frame, The 
exposure lasts 10-12 minutes in the 
sun ; in summer less, in winter more. 
When the exposure is ended, remove the 
print from the frame, and it should 
show a yellow drawing upon a white 
ground. If in the sensitising bath a 
few cubic centimetres of a rather highly 
concentrated solution of sulphocyanide 
of potassium have been added, this bath 
becomes blood-red and colours the 
paper the same ; in this case the print 
alro whitens during exposure, but then 
the image, instead of being yellow, is 
red on a white ground. This sub¬ 
stance, however, is, if we may so speak 
inert, or without any other action ; it 
is very furtive, and even disappears in 
a short time in obscurity ; it has no 
other use, therefore, than to render 
the drawi^ or the image more visible 
after exposure. 

pev^Agpmg the PrinU .—^When the 
print has bmn sufficiently exposed it is 
taken from the pressure-frame and 
floaty for a minute in the following 
fKilution, so that the side upon which 
IS the image should alone be in contact 
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with the surface of the liquid, avoiding 
air bubbles between the two surfaces. 
Otherwise defects would be found in 
the print; to ascertain this, raise in 
succession the four comers. The 
developing bath is composed as 
follows :— 

Gallic acid (or tannin) . 31-46 gr. 

Oxalic acid . . . . gr. 

Water.34 oz. 

In this bath the orange yellow or red 
lines are changed into gc^te or tannate 
of iron, and form, consequently a veri¬ 
table black writing ink, as permanent 
as it. The print is then plunged into 
ordinary water, well rinsed, dried, and 
the print is now finished. The violet- 
black lines become darker in drying, 
but fortunately the ground which ap¬ 
pears of a pure white, often acquires, 
in drying, a light violet tint. For 
prints with half tones this is of no im¬ 
portance ; but for the reproduction of 
plans, for example, it is very objec¬ 
tionable. By this process we have the 
satisfaction of obtaining a drawing in 
black lines similar to the original, and 
in most cases this is sufficient. 

(17) Printing Blue or Oth&r PrimU 
of TVactn^s.—This is usually done in 
daylight, printing frames like those for 
photographic purposes being used, but 
much laiger and so seeing at the 
back as to give a good pressure at all 
points. These ^mes are made as 
large as 10 ft. long. As a rule the 
frames have a glass front, but attempts 
have been made to do without the glass 
—and sometimes without the fi^es 
—^by arranging to secure the tracing 
and sensitised paper on a thin board on 
metal sheet, winch is then bent to a 
slight curve to stretch the papers tight. 
Such appliances are cheap and light, 
but do not appear to be used much. 
Of late spe^ means have been 
devised to print after dark. A glass 
cylinder is arranged in an upright 
tion, and the tracing and sensitued 
paper are placed against the outside ol 
t^ t%hUy (by means of an outer 
cover), then an electric arc>light is 
' turned on inside the cylinder, and with 
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BO powerful a light, the printing is soon 
footed. By arranging the papers cy- 
lindrioally around the light, the result 
is uniform and no waste of light occurs. 
The time taken in printing in daylight 
is ve^ variable, ranging from a matter 
of minutes to an hour or two. Print* 
ing blue prints is complete when the 
ptper, where the light has affected it, 
18 a greenish blue, while the lines or 
parts where the light has not affected, 
are of a yellowish tint. When the 
print has reached this condition it is 
only neoessaxy to take it out, lay it in 
a pan or tray, and turn water on to it 
(a hose or a tap). A weak print is 
sometimes improved by soaking and a 
very little dilute hydrochloric acid in 
the last washing water is beneficial at 
all times. 

(18) Copies of drawings or designs 
in black and white may be produced 
upon paper and linen by giving the 
surface of the latter two coating of: 
217 gr. gum arabic, 70 gr. citric acid, 
186 gr. iron chloride, | pint water. 
The prepared material is printed under 
the drawing, and then immersed in a 
bath of yeUow prussiate of potash, or 

nitrate of silver, the picture thus 
developed being afterward put in water 
slightly acidif^ with sulphuric or 
hydroc^ric add. 

(19) Benneden states that paper, pro* 
pa^ as follows, costs but ^ as much 
asrae ordinaiy chloride of silver pa^, 
is as well adapted to the mulUpUca* 
tion of drawings, and is simpler m its 
foanipulation. A solution of bichro* 
mate of potash and albumen or gum, 
to whidi carbon, or some pigment of 
ai^ desired shade, has been added, is 
brushed, as uniformly as possible, upon 
wdlHKsed paper by lamplight, and the 
xMper is di^ in the da». The draw* 
ing, egeouted on fine transparent paper 
^or an engraving, or wood*cut, etc.), 

/utiben ipoedbeoeatii aflat g^ass upmi 
the prepared papef, .and exposed to 
the lighi for a len^ of thne depend* 
fsa^ttpontheintenutyof thelight. The 

Vdmwmg is removed from the paper by 

' ^Qp]|i^Vand after washiimtmlsttei^ 
water, a negative of the drawing 


remains, sinoe the portions of the 
coating acted on by the light become 
insoluble in water. From such a 
native, any number of positives can 
be taken in the same way. 

(20) A process similar to autoscopy. 
The pad is prepared with glue, glycer* 
ine, and water, in the same manner as 
for the well-known hectograph, see 
(28) and (29), but with a larger pro¬ 
portion of glue. For writing or draw¬ 
ing, a concentrated solution of alum is 
us^ coloured with a little aniline to 
render the writing visible. Before 
using, the pad is damped by means of 
a wet sponge, and the moisture b 
permitted to remain a few minutes. 

writing may now be applied, and 
upon removing it, after a short time, 
the lines will be transferred to the 
pad. A small quantity of printers' 
^ is applied vrith a rubber roller, and 
will be ^en up by the etched lines 
only. An impression is obtained by 
pressing moistened paper over the lines 
with the palm of tm hand. The pad 
must be inked for each oopy, but a 
great number may be made from the 
same etching or transfer. 

(21) Paper prepared so that a brass 
pointer leaves a black nuuk; on it. 
Dissolve I oz. pure sodihm sulphide 
and ^ oz. sodium hyposulphite in 1 qt. 
rain water; filter the solution, and 
with it uniformly moisten the sur&oe 
of the paper; then dry the lat^ 
under pressure between clean blottix^ 
pi^xer. 

(22) Tilhet's prom. The paper 
upon which the derign is to be repro* 
duoed, in order to prepare a negative 
oopy, is first passea tlm>u^ a bath 
composed of 80 oz. white soi^i 80 oz. 
aluzn, 40 oz. Flanders |^ue, 10 oz. 
white of eggs or albumen beaten npi 
2 oz. ^iM acetic ao^ 10 oZi alcohol 
at 60^, 600 oz. water. > 1!^ 

after having been remo^ from tub 
bath, u Tpaised throng^ ja^eeeoh^ bgitli 
composed of 00 at. ijM nUkbOr, 
ground in alcdiel, 20 <IA blMk pig¬ 
ment, 10 os. Handers |dn«; (000 os. 
water, 10 oi. BIxfiirOSDstu ^ 

The paper baring bisn tbuo treated, 
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must be kept when dry in a dark place. { 
In order to prepare poutive paper for 
the prints, a l»th id used similar to 
the last, but without the umber, for 
which black pigment is substituted. 
To obtain coloured proofs instead of 
black ones, the black pigment is re¬ 
placed by a pigment of any desired 
colour. To prepare the copies, the 
design or drawing is placed in an ordin¬ 
ary photographic printing-frame, the 
back of the design being next to the 
glass, and a sheet of negative paper 
prepared in the way first described is 
placed in contact with it. The frame 
IS then exposed to light, 2 minutes’ ex¬ 
posure being sufficient in good weather. 
The sensitive paper is then removed 
from the frame in a dark place and is 
placed in water, when the design be¬ 
comes visible in white, and the paper 
is allowed to dry. In order to obtain 
positive pictures from the negative 
thus prepared, the latter is placed in 
the printing-frame with a sheet of the 
positive paper prepared in the manner 
above described in contact with it, and 
after exposure to light for a sufficient 
time (al^t 2 minutes), the positive 
paper is removed in a ^rk ple^, and 
is plunged into water, which removes 
the part of the pigment which has not 
been affected by the light, without its 
being necessary to touch it. Any 
number of copies of the design or 
drawing may ^ produced upon any 
kind of paper, and in any colour or 
colours. The proportions of the dif¬ 
ferent matOTials used to prepay the 
baths may be varied to suit circum¬ 
stances, such as the weather, and the 
character of the design (mt of the 
paper. 

(28) Zucoato's ** papyrograp^.” A 
sheet of fine paper is saturated with a 
re^ous van^, and dried. On it, 
writing is made with an ink consisting 
of a strong solution of caustio soda, 
slightly coloured in order to be more 
obrious to the eye. The soda immedi¬ 
ately attacks tm resinous preparation 
of the paper, ocmverting it mto a soi^. 
^ sheet is floated <m water, written 
side upwards; the water soon pene¬ 


trates the softened parte, tnalrtn^ the 
v^tten lines stand up in bold r^ef as 
ridges of fluid. The paper is removed 
from the surface of the water, and 
pressed between folds of blotting- 
paper, after which it is once more float^ 
on the surface of the water, and again 
blotted off, in order to remove the re¬ 
mainder of the resin soap. The sheet 
thus prepared forms a stencil, of 
which the general ground is impervious 
to moisture, while the vnitten lines, 
being denuded of varnish, are quite 
porous, and affoi-d an easy passage to 
an aqueous liquid. In the early days 
of papyrograph printing, a pad, satu¬ 
rate with persulphate of iron, was 
placed at the back of the stencil, 
while the paper to be printed on was 
moistened with a solution of ferro- 
cyanide of potassium. The iron salt 
l^ing forced through the porous lines 
by a gentle pressure, reacted on tiie 
ferrocyanide ; a blue impression was 
the result. It is now, however, found 
to be more convenient to print from 
the stencil by means of an aniline 
colour dissolved in glycerine, and the 
colouring power of this kind of ink is 
so great that dry paper may be used 
for receiving the impression. On a 
velvet pad which has been mdstened 
with a solution of aniline blue in 
glycerine, is laid the paper stencil, 
this having been previodsly brushed 
over at the back with a little <tf the 
ink. It is now merely necessary to 
place sheets of paper on the upper 
face of the stencil, and to apply ratio 
pressure by means of an ormni^ 
copying-press, in OTder to obtain oopm 
rapidly and eMily. About 600 cc^es 
can generally be taken from one stendL 
(24) Pumphrey’s “ ooUograph*' de¬ 
pends on the fact that when a film of 
moist bichromated gelatine is brought 
into contact with ferrous salts, tasmin, 
OT oertdn other substances, the gda- 
tine is so far altered as to acquire the 
property of attracting a latlw hdt, 
I^phirey supplies plates of uate or 
glass covered on one side with a thin 
film of mlatine, and these are prep a red 
for use % being soaked in a week solu- 



422 


Copying : Hectograph Sheets. 


tion of potassium bichromate, all ex¬ 
cess of moisture being then removed 
by first wiping with a cloth, and after¬ 
wards rolling pap^ on the damp sur¬ 
face. A drawing or writing, which 
has been made with either an ordinary 
iron and gall-nut ink, or with a special 
ink, is transferred to the prepared 
plate, just as in the case of the trans¬ 
fer to zinc. The original being re¬ 
moved, the plate is inked by means of 
a roller, moistened by a sponge, in 
order to remove any trace of ink from 
the ground, And then printed from,- 
much as if it were a lithographic stone, 
or a zincographic plate. 

(25) Some methods depend on the 
writing of an original with a very in¬ 
tense ink, and then dividing the ink, 
so as to obtain a number of feebler 
copies. The ordinary method of ob¬ 
taining one or two reverse copies of a 
letter on thin paper is nf this nature ; 
but these processes, which are capable 
of yielding 30 to 60 fairly good copies, 
depend on the use of a solution of an 
aniline colour for writing. In the 
case of copying processes introduced 
Pumphrey and Byford, the writing 
is executed with a strong solution of 
an aniline colour on thin, and tolerably 
hard, paper. The writing quite pene¬ 
trates the thin paper, and on pressing 
a sheet of moistened paper against the 
back of the original, some of the aniline 
colour will set off on the damp paper, 
giving a direct copy of the original 
writing. In the same way, numerous 
copies may be produced ; but pro¬ 
cesses of this kind cannot reproduce 
very fine lines with distinctness. A 
somewhat analogous arrangement for 
obtaining numerous copies is afforded 
by Waterlow’s multiplex copying 
pprtfolio " and its contents. The writ¬ 
ing is done with the aniline ink, and 
a damp sheet of very soft and porous 
mper is pressed down on the writing. 
This soft paper absorbs a large propor¬ 
tion of the aniline ink, and itself forms 
a mersed printing-surfsoe, capable of 
^ jplslding a considerable number of direct 
W^pios'to.dainp sheets of paper. 

(Sro) Aeoiogra^h or Cho'cmogroiph ,— 


This process obviates the necessity for 
using damp paper to receive the im¬ 
pression. The writing is executed on 
ordinary writing-paper with aniline 
ink, and when the lines have dried, 
the original is transferred to the sur¬ 
face of a slab of soft gelatinous com¬ 
position, analogous to that used for 
making printers’ rollers, contact being 
established by gentle rubbing with the 
hand. The original, after being allowed 
to remain in contact with the gelatine 
slab for about 2 minutes, is stripped 
off, leaving the greater part of the ink 
on the gelatine. To obtain copies, it 
is merely necessary to lay paper on 
the slab, and rub down with the hand 
or a soft pad. When the requisite 
number of copies is obtained, or the 
lines are effaced, the slab can be cleaned 
with a damp sponge, and is again ready 
for use. The composition for the slab 
may be prepared thus : 1 lb. gelatine 
(or lb. glue) is soaked in water till 
it becomes flaccid, after which it is 
melted in a water-l^th with 6 lb. com¬ 
mon glycerine, the heat being main¬ 
tained for a few hours to drive off 
all excess of water. The mixture is 
poured into zinc trays ^ in. deep, and 
allowed to set. Another composition 
is 130 parts water, 76 baryta sulphate, 
30 gelatine, 30 sugar, 180 glycerine. 
The ink is prepar^ by dissolving 1 
part aniline blue-violet in a mixture 
of 7 parts water and 1 alcohol. 
Coloured inks will give 160 copies, 
and special black ink 50. 

(27) The ‘ Papier Zeitung ’ gives the 
following directions for making hecto¬ 
graph sWts: Soak 4 parts of best 
clear glue in a mixture of 6 parts pure 
water and 3 parts animohia (presum¬ 
ably liquor ammonia) until the glue is 
thoroughly softened. Warm it until 
the glue is dissolved, and. add 3 parts 
of gnmulated sugar and S parts of 
glycerine, stirrup well and lett^ tt 
oome to the boili^ point. While hot, 
paint it upon clean whiti blotting 
paper, with a broad brush, tuntU the 
blotting paper is thorougl^ soaked, 
and a thin coating remains on the 
surface. Allow it to. diy for 2-<8dayB, 
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and it is then ready for use. The 
writing or drawing to be copied is 
done with the usual aniline ink upon 
writing paper. Before transferring to 
the blotting paper, wet the latter with 
a sponge or bnish and clean water, 
and allow it to stand one or two 
minutes. Place the written side down 
and stroke out any air bubbles, and 
submit the whole to gentle pressure 
for a few moments, remove the written 
paper, and a number of impressions 
can then be taken in the ordinary way. 
When the impressions begin to grow 
weak, wet the surface of the “ graph ” 
again. This ‘ ‘ graph ” does not require 
washing off, but simply laying away 
for 24-36 hours, when the surface will 
be ready for a new impression. 

(28) Magne has intr^uced an ink or 
pencil possessed of such qualities that 
a writing or drawing n^e with it, 
when dry, can be covered with a fatty 
ink, and the paper being saturated 
^th a suitable liquid, it can be com¬ 
pletely copied without being injured 
itself. Common printing ink acts 
towards this saturating fluid in the 
same way as Magne’s pencil, so that 
printed matter and cuts can be repro¬ 
duced. The liquid employed to satu¬ 
rate the paper consists of 15 oz. acid 
(sulphuric is the best) and 85 oz. 
alcohol. If intended for autographic 
reproduction, 100 oz. water should bo 
added. The proportions may bo 
varied, but to prevent injury to the 
original, there must be plenty of 
alcohol. Autographs for reproduction 
must be writtra with ink or pencil, of 
such composition that they oan take 
up the fatty ink ; the same kind is 
for all kinds of paper, whether 
sized or not. The portions of the 
paper not covered with ink are pro¬ 
tected against the lithographic ink hy 
an acid composition wUch repels the 
peaay ink, does not attack the cellu¬ 
lose, and, therefore, leaves the original 
I^ectly unchanged. The ink con¬ 
sists of proteine substanoes (albumen, 
caseine, fibrine, etc.), and of hichro- 
niat^ a^ts, alum, cyanides, etc. In 
leaking it there is dissolved a quantity 
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of water 2 or 8 times as great as that 
of the albumen or other proteine sub¬ 
stance, a mixture of 2 parts of a bi¬ 
chromate or alum, and 1 of prussiate 
of potash. A certain quantity of 
albumen is also beaten up with an 
equal weight of water. The propor¬ 
tion of salts to that of albumen is alMut 
as 6 to 100. The two liquids are mixed 
intimately, and a suitable quantity of 
pigment is added. The ink, which 
must have pretty deep colour, is un¬ 
changeable, remains thin and fluid, 
and can be used with a pen, pencil, or 
drawing pen, on any kind of paper, 
except very heavy paste-board or too 
thin silk paper. Pencils or crayons 
used in this process consist chiefly of 
paraffin coloured with very fine lamp¬ 
black or ivory-black, or with any other 
very finely powdered pigment for other 
colours. When lamp-black is used, 

, the proportions are, 16 oz. lamp-black 
to 100 oz. paraffin. To make pencils 
of different hardness, the paraffin is 
melted and the colour added, and 
then a certain quantity of ordinary 
rosin (colophony) isadd^, usually not 
over 10 per cent. The mass is cast 
into candle moulds when in a semi¬ 
liquid state, and taken out when cold. 
These cylinders are then cut in pieces 
and wrapped in strong paper, or 
covered with wood like common lead 
pencils. The method of taking a oo{^ 
of what has been written or (^wn is 
as follows: If the work was done in 
ink, it is ready to copy as soon as dzy. 
If in pencil, the ^wing must M 
steamed a few seconds by holding it 
over a vessel of boiling water. After 
being air-dried, it is carefully floated, 
fa^ upward, on the acidifled alcoholic 
liquid. There it is left until tho¬ 
roughly saturated, and then it is 
spread out on a sheet of glass or 
smooth board, and inked with an 
ordinary lithographic roller. All the 
letters and lines will be covered with 
the greasy ink. As soon as sufficiently 
inked, it is carefully pressed with a 
damp sponge on those puces that have 
taken the ink, and then washed with 
water. To remove the excess of mois- 
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To obviate this objection, wash the solution with which the first surf^ 
prepared paper with a solution of is then fiowed. Excess of colour is 
alum, the strength of which can only absorbed with silk paper, and nega* 
be determined 1:^ experiments in each tive impressions are then taken cm 
case. The paper may be of different clean paper. 

thicknesses, and rendered transparent. Mechanical Methods. — (1) 
The ink found to give the best results StendU, A class of printing stench is 
for written documents is prepared by made by the mechanical perforation of 
dissolving 1 lb. aniline in lb. suitable paper or tissue. Stencils -pa- 
alcohol, and adding, when dissolved, forated by a rapidly rising and falling 
as much water as is necessary to needle-point, actuated by a treadle, 
render it sufiiciently fluid. It may have long b^n rised for the printing 
then be bottled for use. In produc- of embroidery patterns. In spch a 
ing the “matrix,” take a sheet of case, powder^ colour, mixed with 
prepared paper, and lay it on a sheet resin, is dusted through the stencil, 
of damp flannel, plac^ upon a zinc after which the device is fixed by the 
plate or an oil paper. Sponge with application of sufficient heat to soften < 
clean water, or, in hot weather, with the resin. Edison proposes to use 
water contdning a little alum, and such perforated stencils for ordinary 
place the dry original upon the pre- autographic printing purposes, and re¬ 
pared paper. Over that place another places the complex treadle perforating 
piece of damp flannel, zinc, or oil- machine by a kind of pen, in which a 
paper, and put the whole pile into an needle-point is made to move rapidly 
ordiniuy copying-press. A good matrix up and down by means of a small 
can be obtained by mere pressure of electric motor attached to the instru- 
the hands without a press, although a I ment. When Edison’s electric pen is 
press is preferable. The text must be I connected with a battery of two ele- 
written, drawn, or printed with aniline I ments, the needle rapidly passes in 
ink, taking care that the pen be quite and out of the perforate point of the 
clean and always full of ink. The ink instrument. If written with on a 
when dry ought to shine like a metallic piece of blank paper, the paper becomes 
surffice. In taking copies from the perforated. The sheet of ink-proof 
“ matrix,” after having detached the paper having been written on with the 
original, place a sheet of ordinary electric pen, can be \wed as a printing 
paper in the place of the original, and stencil by merely laying it dovm on a 
proceed in the same way as when pro- sheet of white paper and Paring an 
during the matrix; but if copies or inking-roller over its back ^e opera- 
“ matrices ” are to be taken from 2, 4, tion of printing is very rajud, so that 
6, or 8 pages at once, place a sheet of many copies can be produo^ in a short 
, damped polygraphic paper on each time. Other perforating pens have 
page, with damp flannelii and zinc followed in the wake of Edison’s 
sheeto between the leaves, and proceed electric instrument, among which may 
in the way described. be mentioned the “ horogra|^” a very 

(32) Komaromy, of Budapest, paints convenient and portable rioc«work pen. 
a paper with the following solution : A pneumatic pen, in which the motive 
1 oz. gelatine, 5 oz. glycerine, ^ oz. power is a stream of air supplied from 
Chinese g^tine, 1 oz. water. The afoot-bellows, has also been introduoed 
manuscript is written with the follow- into the market. A still more oomplex 
ing solution : 100 parts water, 10 of and expensive arangement than mwr 
ri^me-alum, 5 of sulphuric arid, 10 of the preceding, for producing per{«r> 
of gum arabic. The manuscript is ated stencils, oonstita of an mduotion 
laid on the first peq>er, and the sur- coil capable of giving a sufficient^ 
face of the latter is thereby rendered powerful spark to perforate the Stenrilr 
incapable of up an azoline > paper; and this spark is made to con* 



426 Copying : Perforating Methods. 


tinually pass between a partially in¬ 
sulated metallic pen and a metallic 
plate on which the stencil paper is 
laid. 

(2) All these perforating arrange¬ 
ments have the disadvantages of being 
expensive, complex in construction, 
and liable to get out of order when 
used by unskilled persons, while the 
perpendicular position in which the 
mechanical perforating pens must be i 
held, necessarily hampers the freedom 
of the writer. In a new perforating 
paethod introduced by Zuccato, the 
impervious stencil-paper is laid on a 
hardened steel plate, cut on the face 
like a fine file, and the writing is exe¬ 
cuted by means of a point or style of 
harden^ steel. Under these circum¬ 
stances, the teeth of the file-like plate 
perforate the paper wherever the 
point of the style exerts pressure, and 
a stencil eminently adapted for print¬ 
ing from is the result. This kind of 
printing is called “ tiypograph." A 
sheet of the prepared paper is laid on 
the file-like plate and written upon 
with the hardened steel pencil, the 
operation of writing being as easy as 
if a pencil were employed. By fixing 
the stencil on the frame of a desk-like 
press, placing a sheet of white paper 
underneath, and then pushing over 
the up^ surface of the stencil an 
indiarubber scraper or squeegee charged 
with printing-ink, the i^ passing 
through the perforation produces a 
copy ^ the original writing. As many 
as fiOOO copies can be obtained from 
one stencil. Thin metallic plates are 
readily perforated by Zuccato's method, 
and cahco receives the trypographic 
impression admirably. 

(3) Trtumg Cl^. —Varnish the 

cloth with Canada balsam dissolved in 
liurpentine, to which may be added a | 
few drops of castor-oil, but do not add j 
too much, or it will not dry. Try a 
little piece first with a small quantity 
^ vamibh. The kind of cloth to use 
is, fine linen; don’t let the varnish be j 
tho thick. { 

* (4) I>ruwwg on Tracing Cloth.-^k ! 
oqg^pohdent of the * Moniteur Indus¬ 


trie! ’ refers to the difficulties encoun¬ 
tered in tracing upon cloth or calico, 
especially the difficulty of making it 
take the ink. In the first place, the 
tracing should be made in a warm 
room, or the cloth will expand and 
become flabby. The excess of glaze 
may be removed by rubbing the sur¬ 
face with a chamois leather, on which 
a little powdered chalk has been 
strewn ; but this practice possesses 
the disadvantage of thickening the 
ink, besides, it might be added, of 
making scratches which detract from 
the effect of the tracing. The use of 
ox-gall, which makes the ink “take,” 
has also the disadvantage of frequently 
making it “ run," while it also changes 
the tint of the colours. The following 
is the process recommended : Ox-gall 
is filtered through a filter paper Ar¬ 
ranged over a funnel, boiled, and 
strained through fine linen, which 
arrests the scum and other impurities. 
It is then placed again on the fire, 
and powder^ chalk is added. When 
the effervescence ceases, the mixture 
is again filtered, affording a bright 
colourless liquid, if the operation has 
been carefully performed. A drop or 
two must be mixed with the Indian 
ink ; and it also has the property of 
effacing lead pencil marks. When the 
cloth taacin^ have to be Wiographed, 
raw sienna is also added to the ink, 
as this colour unites with it most inti¬ 
mately, besides intercepting the great¬ 
est amount of light. 

(6) Letterpress or illustantions 
printed in printers’ ink may be copied 
by simply wetting apiece of stiff paper 
or card, laying it on the matter to be 
copied, and rubbing it over with an 
agate burnisher or old tootitei^ 
li^dle. If the ink has got diy 
through or being k^ m a hot 
room, moisten with spiritAof wine or 
toilet vinegar. Have a soft Uottiog- 
pad benea^. .. ^ 

(6) Permanently Mom Copying 
Paper.—k perpetually damp coining 
paper, edways ready for' lise, is de¬ 
scribed in the * Paper Trade Jpumal." 
It is prepared by diwpl^vihg^ 1- Ib. of 
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chloride of magnesium in a moderate 
quantity of warm or cold water— 
about 1 lb. When dissolved, apply 
this solution with a brush to ordinary 
copying paper, whether in book form 
or otherwise, or preferably by means 
of cloth pads saturated with the liquid, 
then pl^e these pads between any 
suitable number of leaves; apply 
pressure, at first very moderate, until 
the absorption by the paper is com¬ 
plete ; then remove the cloth pads, 
and apply with the press a strong 
pressure ; it is then i-eady for use. 

Paper prepared by this process will 
remain permanently moist under ordi¬ 
nary temperature, and if made dry by 
an extraordinary heat, will regain its 
moisture upon being subjected to the 
common atmosphere. 

One advantage of this method is, 
that the sheets of paper will not 
adhere to each other, as is frequently 
thtf'“ case, when the paper is prepared 
with compounds containing glycerine, 
etc. The above process is patented. 

(7) Trompa/rent Paper .—The fol- 
lowii^ is a method of making any 
kind of drawing paper transparent 
for tracing and copying in ink or 
colours. The paper is stretched in 
the usual way over the drawing to be 
copied or traced. Then, by the aid 
of a cotton pad, the paper is soaked 
with^ benzine. The pad causes the 
benzine to enter the pores of the 
paper, rendering the latter more trans¬ 
parent than the finest traci^ paper. 
The most delicate lines and tints show 
through the paper so treated and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-colours 
take ^ually well on the benzinised sur¬ 
face. vThe paper is neither creased 
nor torn, remaining whole and supple. 
Ind^, pencil mam and water-colour 
tinting iMt better upon paper treated 
in t^ way than on any other kind of 
tracing paper, the former being rather 
difficult to remove by rubber. When 
large drawings are to be dealt with, 
the benzine treatment is only applied 
in rarts at a time, thus keeping pace 
^th the rapidity of the advancement 


of the work. When the copy is com¬ 
pleted, the benzine rapidly evaporates, 
and the paper resumes its original 
white and opaque appearance without 
betraying the faintest trace of the 
benzine. If it is desired to fix lead- 
pencii marks on ordinary drawing or 
tracing paper, this may be done by 
wetting it with milk and drying in the 
air. 

Pencil^. — (1) Pencils made to 
produce marks from which copies can 
be obtained in an ordinary copying- 
press, have usually the diWvantage 
that, consisting mainly of aniline, the 
colour of the copy fades very soon. 
Gustav Schwanhauser overcomes th^ 
difficulty by doing away with aniline 
altogether. He prepares the pencils 
as follows : 10 lb. of the best logwood 
are boiled repeatedly with 100 lb. of 
water, and the decoction so obtained 
is evaporated down to 100 lb. The 
liquid is heated to the boiling point, 
and small quantities of the nitrate 
of chromium added, till the bronze- 
coloured precipitate formed at first 
is redisBolved in a deep dark-blue 
colour. The liquid is now evaporated 
to the consistency of a syrup, and the 
finest levigated fat clay is added in 
the proportion of 1 part of clay for 
every 3 or 3* parts of the extract. 
To form a good mass to manipulate, a 
little mucilage of gum tre^acanth may 
be used. The quantity of nitrate (rf 
chromium must be in the right pro¬ 
portion to the extract, as a surplus 
prevents an easy writing, and a de¬ 
ficiency prevents the easy solubility 
of the mass for copying purposes. No 
other salt of chromium answer 
the purpose, as they all crystallise, 
ard the crystal farmed in the mass 
will cause the jK^icil to be rough and 
brittle. Nitrate of chromium does 
not crystallise; its oombmation with 
the extract of logwood is the most 
easily soluble and the blackest ink. 
The nitrate is prepared as follows: 
20 lb. of chrome-^Jum are dissolved in 
200 lb. of boiling water. To the 
solution is gradually added a solution 

of carbonate of scwum of the same 

!« 
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itrength, till all the hydrated oxide 
of cl^omium has been precipitated. 
After subsidence of the precipitate, 
the supernatant liquid is decanted, 
and the precipitate is washed with 
distilled water, till the filtrate does 
not contain any more traces of sul¬ 
phate of potassium sodium as may 

be shown by the aatttion of a little 
solution of .chloride onbanum. To 
the precipitate collectedfl|||^be filter 
are sucoessiTely added snH^rtions 
of heated purt nitric acidJ^«viously 
iiluted by itd own volume of distilled 
water, in such quantity that on boiU 

» a small quantity of the hydrat# 
e remains undissolved. In this 
a perfectly saturated solution of 
nitrated oxide of chromium is obtain^ 
(xmtaining no excess of nitric acidr 
rhis is a great advantage, since an 
addition of nitric acid to the ink 
changes its colour to a muddy red. 
Another advantage is that no basic 
nitrate is formed, and no excess of 
hydrated oxide is contained in the 
pi^uoed salt, as is the case in most 
other salts of chromium. Sudh basio 
salts form an insoluble compound with 
the extract of logwood, instead of en¬ 
tering into soli^n. The writing 
furnished hy these pencils is easily 
transferoble ; it is of a penetrating je^ 
black colour. Alkalies and acids have 
no effect on the ink. Schweizerisches 
Gewerbeblatt.^ 

, (2) FeAer'g pet^ for copying writ¬ 
ing or designs is made of d^erent 
degrees of hardness, and is stated by 
the inventor to combine all the ad- 
TantaM of the very best lead pencils. 
Four kinds are manufitctured. No. 1, 
very scfft; compo sed o f 50 parts of 
anij^e, dT'fign^iIdflllnd 12*5 kaolin. 
No. 2) soft; 46 pt^pniline, 34 gra¬ 
phite, 24 k^lin. No. 3, h^; 80 
parts atdllne, 30 graphite, 40 kaolin. 1 
, .Ko. 4, very hard; 25 parts aniline, j 
25 mplut^ 50 kaolin. These ma- i 
' teriw are pounded and^mixed, v^h 
^greatest care, and afterwards made ; 
u lato a paste with cold water. After i 
pMte has hepa well worked and 
^Merad peileetiiy homogeneeus, it is ' 


passed through a wire screen, which ■ 
divides it into strips of suitable dimen¬ 
sions. These are dried in an ordinary 
room, and afterwards fitted and glu^ 
into wooden cases like common lead 
pencils. The new pencils may be used 
like ordinary copying pencils for the 
reproduction of writing or designs. A 
sheet of thin paper wetted is lud over 
the sheet to be copied, and the details 
are gone over with the copying pencil. 
The action of the moisture on the 
aniline in the pencil gives a deep tint 
to the tracing, resembling that of ordi¬ 
nary writing-ink. 

Ca/rbon Paper.—(V) Lampblack, 10 
parts ; olive-oil, 10 parts ; cerasin wax, 

2 parts ’, petroleum ether, 20 parts ^ 
[or the wax may be increas^ 10 parts, * 
with an additional 30 parts of the 
ether). Rub the black and oil to¬ 
gether in a mortar, adding the oil 
little by little, tlten put in a pan^^ 
after heating it a little, add theflm 
When this is melted and mixeiV^* 
move the pan from all fires and lights, 
and add the ether. Apply the mix¬ 
ture to hot paper, and then return, 
the paper to the oven for about 20 
minutes, so that the mixture may 
thorougUy soak in. Take from the 
oven, and wipe off any moisture with 
a clean rag, then han^ up to cool. 
Prussian blue may be added to the 
black to intensify it, or to give a blue 
shade. (2) 12 peu’ts lard, 2 purts bees¬ 
wax ; melt together, and add Bufildent 
lampblack and a little prussiaQ Uue. 
(3) 10 parts castor-oil, 10 parts lamp- 
bl^k, fi parts cerasin wax,'20 paits 
petroleum ether. Proceed as (l]i. (4) 
Parafifin wax and heavy 
(lulnicating) oil or/CaBt<w-osl, jjwt^ 
together aw hunpldack addqHThe 
proportions of the twosnay 
according fo the purpose thf esrbon 
aaper is to be put .ifieiln exMp 
makes it <y||w matmi m M- 
inession, WwIRfl in egco^wOlAlJnw 
of aniinpresrioa beingim^i by ttMiefy 
presnig the finger en the |S^. ^ 
!niMBiedid» <l%reecM^ oewse, w 
U. The lamptolwi <cr -4Np-b 
cr^jas-faleok) should be fr^nd with 




the oil and wax in a mill. Blues and The printing ink used in the photQ- 
blue-blacks can be produced by adding type process, to which any tone of 
Prussian blue or an aniline colour that colour may be given, is carefully 
is soluble in oil. The paper should be mixed with a siccative, Japanese gold 
heated, the mixture should be fairly size being preferred. The quantity to 
hot, and a little heat is desirable after- be taken of this liquid depends on the 
war^ to cause the paper to become question whether the picture is to 6xj 
well saturated. rapidly or slowly^ As a rule 15 to 18 

(6) DktericKs Paper .—^The manu- drops of Japuafte gold size to each } 
facture may be divided into 2 parts, cub. in. ofjmting ink may be con* 
viz. the pr^uction of the colour and sidere^ilpuate for produdng that 
its application to the paper. For blue indelibj^B^hich must be attained in 
paper, he uses Paris blue, as covering most caM!. The photographic picture, 
better than any other mineral colours, after having be^ rolled over with 
10 lb. of this colour are coarsely this preparation, is transferred upon 
powdered, and mixed with 20 lb. ‘‘tiie material either directly or ^ 
ordinary olive-oil; | lb. glycerine is means of transfer paper. The tra|||i| 
then added. This mixture is, for a upon ebony or upon any other 
week, exposed in a drying-room to ^ 'material t^es place by means of a 
temperature of 104° to 122° F. (40° to^' white colour prepared^ in the above 
50° C.), and then ground as fine as manner or of any desired light colour. 


possible in a paint mill. The glycerine 
^glU^s the hard paint, and tends to 
VflSKe it more easily diffusible. Melt 
i lb. yellow wax with 18| lb. ligroine, 
and add to this lb. of the blue 
mixture, mixing slowly at a tempera¬ 
ture of 86° to 104° F. (80° or 40° C.). 
The mass is now of the consistence of 
honey. It is appUed to the paper vidth 
a coarse brush, and afterw^ evenly 
divided and polished with a badgers' 
hair brush. The sheets are then dried 
on a table heated by steam. This is 
done in a few minutes, and the paper 
is then ready for the market. The 
quantities mentioned will be sufficient 
lor about 1000 sheets of 36 in. by 20, 

’ being a day’s work for 2 girls. For 
. black paper, aniline black ti used in 
th^ Bi^e proportion. The operation 

t i carried on in well-ventilated 
irotected from fire, on account 
combustibility of the material 
narootio effects of the ligroine. 
The paper is used between two sheets 
of papv, the UK?«r one receiving ^e 
ongmal, the lower q|||^e copy. 

Transferring,-^!^ Pms Prooeu 
fw frwn^erring Phabographi to Wood. 
A phototype ^te^ropresenthig the 
ptetnre tm is tobe^%e»8ferrw,#r its 
nogitive, is produced: it mini be of 
the same ifee at the ooiar is to appear* 


But the negative required for produc¬ 
ing the phototype plate must in this 
case be converted into a positive, 
which may be done by the gelatine 
process. A thin white paper, one 
side of which has been prepa^ with 
an entirely smooth layer of paste and 
well pulverised chalk, or in some in¬ 
stances only with a thin layer of paste, 
must, in condition, ^ so placed 
upon the phototype plate canrfully 
impr^nated with the above ink oom- 
l^ition, that its prepared pas^ side 
lies underneath; the pap^ is then 
softly pressed with a damp sponge, 
whereupon the whole is drawn tl^^h 
a press, if possible but a sii^le time. 
The paper to which the picture haa 
thus completely been trt^erred is 
then carefully taken off the plate, and 
can be immediately transferred on 
other materials, or it may be k^ for 
the purpose jalbeing transferred at a 
future tim^iPln (mer to ke^ it 
damp for the latter purpoee, it must 
be pkced between damp dotting pnper 
and hermetioally packed up. ^ 
object to be printed must be fastened 
lP t^e press, and the transfer pap6r, 
after hiwing been moistened from the 
reverse, is laid on that part on wtdoh 
the picture is to i^pear. Some sheets 
of dW 
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upon the transfer paper, and the whole, 
together with the usual cover, is 
drawn through the press once or 
several times, according to the object 
upon which the transfer is being ma^e ; 
this done, the transfer paper is mois- i 
tened with a sponge dipped in cold 
water until it can easily detached 
from the transferred picture without 
leaving on it any traces of the printing 
ink. In order to render picture 
com^jletely clear, the laye^jof chalk 
attaching to it directly after the act 
of printing must be removed by means. 
of a soft sponge which has been wetted 
in cold water. Boxwood blocks are 
prepared for the process in the follow- 
ing manner: A quantity of flake white 
ground in oil, such as is used by pain¬ 
ters, must be mixed with a few drops 
of Japanese gold size, and as much 
benzine added as will make it possible 
to work the whole in the thinnest 
quantity attainable and very swiftly 
by using a broad brush. 'YHien the 
wood-engraver has finished his task, 
he removes the white with turpentine 
or spirit. Upon smaller objects, such 
as medtJlions in ivory, metal, wood, 
etc., the transfer, if executed without 
delay, can be performed directly from 
the paper by using a smoothing-bone. 
This fwt is important with r^rd to 
all such objects as are not quite flat 
but somewhat vaulted. In order to 
transfer a picture on porcelain, clay, or 
g^lass, Pixis takes exclusively enamel 
bolours, and gets them upon the photo¬ 
type plate by rolling. If the tone of 
tke picture is to be lowered or strength¬ 
ened, or if a variety in colouring is 
desired, either the phototype plate, 
the transfer or the material, is pow¬ 
dered over with dry c^doqrs of the re¬ 
quired tint before the mUnelling takes 
place, and while the pictures are sUU 
damp. Tids powdering with dry col- 
Oiim may also be applied to pictures 
which are to be transferred to leather, 
Ij^ztile fiihrios,metals, wood, minerals, 
^The ab^-named materials, as 
painted canvas, wood, metal, 
'may also, after the picture has 
f l^l#;pa«i6d over, and before the trans¬ 


fer takes place, be prepared in the de¬ 
sired colour by means of oil, distemper, 
wax, porcelain, and water colours. 
Every picture, if transferred in the 
describe manner upon wood in several 
I colours or one colour, may, when suffi¬ 
ciently dried, be polished, oiled, and 
otherwise treated without becoming 
damaged. Pictures transferred on tex¬ 
tile fabrics can be made to stand wash¬ 
ing by drawing them, when dry, 
though a solution of glaire, squeezing 
6md heating them to a temperature of 
230® to 270® F. (110® to 120° C.). 

(2) Take a piece of wood, such as 
lime, pine, or fir, and get a good, 
smooth suriace on it by planing, glass- 
papering, etc., being very careful not 
to leave any woolliness or scratches on 
its surface after using the sandpaper. 
The next thing to do is to polish the 
surface well with ordinary white 
FVench polish; bitt do not finish off 
with spirits, and be sure and have^a 
good coat of polish on. Now take the 
picture and lay it on the wood, with 
picture side to the polish; then take 
a piece of sponge or cotton wool, and 
dip it into methylated spirits ; brush 
the back of the paper over with this, 
being sure it is well saturated, and that 
there are no air-bubbles left under it. 
Now put it aside for a tinie, until all 
the spuit has evaporated and the paper 
is quite dry, when it will be found to 
be securely fastened to the wood. 
Now, to get rid of the paper, it must 
be gradually rubbed away with water, 
using the tips of the fingers or a piece 
of soft indiarubber, un^ the picture 
appears equally distinct over the whole 
surface, when the rubbing down u to 
be discontinued. Now put it i^e 
agaip for 4 or 5 hours until al^<^e 
water has evaporated, and then pmidi^ 
with the white French polish in 
usual way, as if you were poljfehing a 
piece of wood^ The whiito Ifttmoh 
polish is made m>m white ehijkc and 
methylated spirit. 

(8) Tramf&irvig to 

Paper.—-The liqiw new for this 
purpose may be made by dhttolthig U 
dr. common yellowaoi^in Ijjpmhm 
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water, adding, when nearly cool, j fl. 
oz. spirit of turpentine, and shaking 
thoroughly together. Apply the fluid 
liberally to the surface of the envy¬ 
ing, or other printed matter, with a 
soft brush or sponge (being careful not 
to smear the ink, which soon becomes 
softened), and allow it to soak for a 
few minutes; then well damp the 
plain paper on which the transfer is to 
be made, place it upon the engraving 
and subject the whole to moderate 
pressure for about one minute. On 
separating them, a reversed transfer 
will be found on the paper. This 
transfer wUl not be equal in intensity 
to the original, as only a part of the 
printer’s ink is removed. If the print 
be very old, a longer soaking and more 
pressure may be necessary. 

(4) Transfer Process on Glass .— 
Dr. Henoque’s method of transferring 
outlines obtained by means of a stylus 
on blackened paper on glass is fre¬ 
quently employed, only the outlines 
are generally execute on paper 
rolled on cylinders. To photograph 
these designs, or project them on a 
screen, it is usual to transfer them to 
glass without any alteration, the trans¬ 
parency of which renders it capable 
of being used in either way. Dr. 
Henoque, after removing the blackened 
sheet zrom the cylinder round which it 
has been rolled, spreads it on a gla^, 
and coats the smoked surface with 
collodion. As soon as the collodion is 
set, the plate is plunged into water, 
and, aftOT a moment, a floating pel¬ 
licle of collodion rises to the surface, 
bearing the film or smoke and the 
traced outline. It is next trans¬ 
ferred to glass by. means of a sheet of 
paper, and n. le to adhere with gum 
appli^ all over the plate. Great pre¬ 
caution must be taken to flx the e^es 
of the pellicle by strips of paper 
jpimmed. When diy, it forms a 
perfect native, or may be used os a 
truuiparen <7 to proyMt on a screen. 
In the same way, as Foitevin has indi¬ 
cated, chalk drawings may be removed 
from paper and tn^enred to glass. 
The papw for smoking should be albu- 


minised and lightly gummed. To 
smoke glasses on which lines are to be 
traced with a point, they may be 
coated with lamp-black paint, and 
the blackened surface afterwards passed 
over a petroleum lamp flame. The 
smoke covers over all the inequalities 
of the coat of paint, and the design 
may be immediately traced. It can 
also be taken off and transferred to 
another glass in the way already indi¬ 
cated. (‘Photo. News.') 

Mounting Drawings and 
Tracings. —One of the most com¬ 
mon details in the routine of the draw¬ 
ing office is the mounting and repairing 
of tracings and drawings winch have 
either been made on paper too flimsy 
to stand the wear and tear which they 
will have to undergo, or which are fal¬ 
ling to pieces from the rough treatment 
which they have received in the shops 
or elsewhere. Like many other minor 
details, it often fails to receive the 
attention which, if jpoid to it, would 
be amply repMd. It is usually the 
first task assigned to a new pupil, 
who, from ignorance of the materials 
used, and of the best method of 
setting about his work, too often 
“ makes a mess of it.” To avoid tl^, 
and to save the time which it occupies, 
it is a very common practice to use 
“ tracing-cloth ” for all tracings which 
are likely to be frequently handled and 
folded. Every one knows the disagrra- 
able nature of this material. From ite 
“greasiness,” as compared with ordi¬ 
nary tracing-paper, a “greasineas” 
which cannot be overcome by ox-j^,^ 
it is difficult to make the ink “ lie,” 
and, from its non-absorbent qualitieB, 
the lines take much longer to diy and 
are more liable to be smeared. As the 
ink lies on the surffice, the lines ore 
liable to wash, and any colouring that 
may be nooessary has to be applied on 
the back or wrong side, and any eraauro 
that may be necessary, or any acci¬ 
dental drop of water, leaves a disagroe- 
able white mark. It is no exago^tion 
to say that three tracings may be made 
on ordinary tracing-paper in the time 
required to make two on tracing-cloth. 
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The method which we are about to 
describe is not only satisfactory, but 
very easy, and requires only orc^ry 
care, and no special skill. 

Let us suppose that we wish to 
mount a tracing. We takeV drawing 
board, which must be pwfectly clean 
and made without glue in joints, 
and lay it on a table, or on tnstles, if 
possible, so that we can get at it from 
all sides. We then take a stout piece 
of calico, about an inch larger all 
round than the tracing to be mounted, 
and pin it down with a tack at each 
comer on another table, which we 
have previously covered with old news¬ 
papers. We then lay the tracing face 
downwards on the drawing-board, and 
with a soft sponge wet it thoroughly 
all over. Then, raising first one hs^ 
of the tracing and then the other, we 
flood the bofl^ w^ with clean water. 
The tracing now lies floating on a thin 
film oi wator. Then, taking a^ moist 
sponge and commencing at the centre, 
and working outwards towards the 
sides in turn, we the tracing 
down on to the board, driving tlra 
water out at the edges. In the same 
maimer we work out all the water 
from each comer in turn, always winrk- 
ing from the centre to the edges, and 
tairing care to leave no ‘‘blobs '* of air 
or water behind us, and wiping ofiT all 
superfluous moisture from the top or 
ba« of the tracing. By viewing it 
slantwise across the Hght, it is easy to 
see if tihis has been properly done. If 
it is an old or badly-t^ tracing, we 
can easily fit any detached pieces and, 
as it were, glue them down in their 
nilaM on the board with the water. 
If it is neoeeaery«to unite two sheets, 
we first down the larger, if of dif¬ 
ferent siee, as above described, and 
then the other, commencing from the 
point of juno^n and working out¬ 
wards. 1%en, with a stout bnuli we 
imread the paste—^which we suppose 
tUmdf prepared—wen, and evenly 
Wfvrthe oalmo, beatmg it thorou^y 
the interstioes of the doth and 
lletdog cm to leave no lumps or super- 
and, if necesseuy, 


picking off any bristles out of the 
brush, etc. Allow this to dry and give 
another thorough coating of paste, 
then, taking it by the comers (this is 
the only pe^ of the operation in which 
any assistance is requii^), and turning 
it over and holding it at full stretch, 
we lay it on the tracing, taking care 
that, as far as possible, every part 
shall come in contact at the same mo¬ 
ment. Once down it must not agam 
be lifted, or it will probably pick up 
any loose pieces and remove them from 
their pro^r positions. Then, with 
the wet sponge, we proceed to press 
down the cloth in the rame manner as 
we liave previously spread the tracing, 
driving all air-bubblesnut at the edges 
and wiping off all superfluous mois¬ 
ture. Then, turning back each corner 
in succession, as at Bj, till we can just 
. see the comers of the tracing, we stick 
in four tacks orMrawing-pins, not to 
hold it down, but merely to mark the 
comers. A A (Fig. 126) is the board ; 
B B, the cloth ; B^, one of the comers 
turned back ; C C, the tracing under* 
Death; 0, Cj, tacks at the comers. 
Then, pressing the comers down again, 
we set aside to dzy. If wanted in a 
hurry, it may be dried, not too quickly, 
before the fire, allowing at least two 
hours for this process ; bqt it is better 
to allow it to dry slowly and leave it 
until the next day. vilien dry, cut 
with a sharp knife from tack to tack, 
and the traci^ will &11 off. If the 
paste is good, it will be easier to split 
the paper than to tear it off the cloth. 
The remaining strips of cloth may |^en 
be tom off the board, and theltoard 
washed free from all traoea of paste for 
future use. 

It might bo supposed that the eolottr- 
ing would mn, and the lines be found 
all Uotted and Iflorred nftbr rash 
rough usage, but audb a osM.. 

Indum y^ow. If laid mi 
wiU occasionally tSBl te a 

serious extent, end ^ 

prusaian blue would tntbably be lodnd 
printed and reproduoed ed w board, 
but not Utatnd Iv sMfed fibt the 
beet plan. If a rmf neat afipeasttnce is 
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a mu qvA non, is to colour the traciiig | 
after mounting. The tracing will be 
found to have a eurface for colouring i 
&r superior to the best drawing-paper, 
and as all superfluous ink has b^n re¬ 
moved by the process, lines and figures 




Fig. 128 . 


mounted on very thick cloth, or vice 
versft. It will also be found that 
some tracing-papers will expand very 
much more than others, and, as is 
well known, will, if left £^, contract 
upon dryiig to less than their former 
dimensions. But this tendency is 
counteiarf^, not only by the fact 
that thPtracing remains stretched on 
the board untU dry and cut ofiT, but 
by the fact that the cloth will not 
contract upon drying, especially if the 
paste is well b^ten into the inter- 
! stices. 


nifty be washed over in the most care- 
lem manner vrithout any fear that they 
will run. Those who know the care 
r^uired to wash over a heavy dotted 
will fuUy appreciate the advan- 

TThe absence erf all distortion is a 
most remarkable feature in tracings 
planted as above described, and may 
2 readily test^ by applying a straight- 
adge to any line. Any expansion or 
oontraction is equal in all directions, 
and may be almost entirely ob^ted 
y a oar^ adantation of materials. 
Very tnongs should not be 


ay 
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I whatever oolouring matter is to be 
^ 1 used. 

Crayons or Pastels. (g) Having prepared the pipe-clay 
and chalk, dry, moisten with methy- 
Cbatons, even black and dark colours, lated spirit in which a little white 
have a white paste as & basis, this shellac has been melted. Add colour¬ 
having coloured matter added to it of ing matter. 

the kind and quantity required. The great object of attention is to 

Bases. —(a) Washed pipe-clay and procure the white chalk or pipe-clay 
washed chalk (whiting) equal parts ; without grit. To accomplish this, 
mix them into a paste with sweet ale put the whiting into a large vessel of 
lua^A hot, and with a chip or two of water and mix well, pour off the top 
yringlmw dissolved in it. into another vessel, and throw the 

(6) Take the finest powder of cal-'^gritty sediment away ; repeat several 
rini^ oyster-shells, sifted through times. When this is done, let the 
muslin ; TniTt it up with water in whiting settle, and then pour the water 
which a little rice and a little white from it and dry it for use. 
sugar-candy have been boiled; accor- The compositions for white crayons 
ding to the quantity of rice, so will be and the requisite colours being pre- 
the hardness of the crayon. The pared, and that chosen made up into 
quantity of sugar-candy should not be a stiff paste, it is to be placed upon a 
more the size of a filbert-nut to smooth slab of marble slightly oiled, 
a pint of water. The paste is roUhd out with a rolling 

(c)Takecommon pipe-clay inpowder, pin, then cut into slips, and these are 
tniT it up into a paste with very strong rolled into cylinders by the aid of a 
soapsuds, made thus: Cut up 1 oz. of little flat piece of wood, then out ^ 
white soap into small shavinra; dis- the length of 3 in. each, and placed in 
solve it over the fire in ) pint of water; a slow oven or drying stove to become 
stir into the mixture whUe hot the hsund. 

powdered pipe-clay as long as you can Instead of rolling the oompoeition, 
it. Spirits of wine added before it may be forced throu^ the nozzle 
the powders, to render the soe^-water of a tin funnel, this u better for the 
taransparent, is an improvement. delicate colours than rolling them > 

j(d) Dissolve 3 oz. of spermaceti in when dry they rn^be p6intM. 

1 pant of water, stir into it a quantity Oolouring Hatter. —(1) The 
of &ie-8ifted or washed white colour colour alters very much in drying, so 
t fill of a proper consistence. If to be that in mizi^ an allowance must be 
wuh dark powders, a veiy little made for this effect. 
oz-(^dl is an iipprovement, (a) Charcoal is first to be 

(e> H^t 3 08 S. of shellao in 2 oz. of sawn into 3-in. lengths, free from 
sphits of wine ; this will form a thick knots; then saw ttm longitudinally 
; to this add 6 parts of pipe-clay • in narrow strips. Proourea tin trough* 
and 1 part of of turpentine ; grind about 4 in. oy 3, and partly fill it 
all wjd together. The lighter the with white wax; this being properly 
ooloor of the shellac the better ; also melted, the pieces of charcoal ai^^to 
if colours are to be added they should be saturated^ for forty-gii^t, Ikmus, 
he ground up with the turpentine,, and after draining they for 

ibefore this is added to rest. (6) When ^whita paste 

001 part china clay, 1 part prepared' the only powdsfed ^ ?? 

dhiuA. Shred I oaf. of curd soap into is lanipmack, all the otniprara apy te 
hdiling water, add sufficient get mouldy, .ft) 

«;,,i4etl»]ated iqnrits to malte the solu- 8 parte 

w^nrommit, then use it to make blue. Orina .with.* wttey tp ^ 
Ur^te fSh the clay and chalk and paste. 
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—(a) A good soluble colour is 
pniBsian blue, but it Is ha]*d to grind. 
Dissolve it in water, then put the solu¬ 
tion in a hole cut in a piece of chalk, 
this will absorb the water, and leave a 
great portion of the colour ready for 
mixing. Blue verditer is a good 
bright colour, but is so gritty as to 
^require washing, as recommended for 
wluting. The same may be said of 
smalts of cobalt. (6) Pipe-clay and 
ultramarine. 

Broitm. —These are Cologne earth ; 
umber, raw and burnt; sienna, raw 
and burnt; and Vandyke brown ; 
treated as the blue. 

Carmdne a/nd Lake. — Crayons of 
these colours are generally hard ; when 
made with powdered colours, the 
proper way of mixing is to dissolve 
the colour first in water or spirits of 
wine, and add it to uearly-dry white 
colom*, grinding the whole well to- 

f ether. There should be four or 

ve shades. Madder is not used. 
Greent, —^Thesemay be either simple 
colours, as emerald green, prussian I 
green, green carbonate of copper ; or j 
TOtter formed by adding the composi- 
tions of the yellow and blue crayons | 
together. Raw and burnt sienna may 
alro be used in combination with pros-! 
sian blue or indigo. Good green 
crayons are more difficult to make 
thsm those of any other colour. 

Mixed Odours. — -Mixed or half 
colours are produced an admixture 
of the colours required in the paste. 
Thus a combination of blue and car¬ 
mine produces a purple; the yellows 
and red united form orange; black 
%nd carmine is a beautiful tint for 
shading; vermilion and black form a 
fine rich brown; green and browm 
form an olive colour; and red and 
brown a chocolate. 

yermUion cmdJRed Lead^ Red Ochre^ 
Inddan Red etnd Venetian Red .—^Eaoh 
of these may be well ground in water, 
and when wet, mixed well with the 
white in difibrent shades. These will 
inake various reds, as well as salmon 
colour, fiesh colour, or orange. Hema- 
tite or eroous, of itself, ground and 


mixed with a little size, forms an 
excellent crayon. 

White .—The best whites to employ 
are whiting or prepared chalk, pipe¬ 
clay, alum white or alumina, oys^- 
shell white, calcined bones, etc. 

Yellows. — Dissolve the colours, 
which are Naples yellow, ling’s yel¬ 
low, and yellow lake, in spirits of 
wine, and mix as for carmine. The 
chrome yellows are not so useful, be¬ 
cause less durable. Gamboge, Indian 
yellow, and gallstone are not employed, 
but the various yehow ochres make 
good crayons. 

(2) Colours for crayons (to be added 
to the white paste). White : Zinc 
white, Paris white, satin wlute, blanche 
fixe. Blues: ultramarine, prussian 
blue, cobalt blue. Browns : Vandyke 
brown, raw and burnt Turkey lunbers, 
Cappah and Cassel browns, raw and 
burnt sienna. Blacks : Impblack, 
drop black, ivoiy black. Greens : 
emerald green, chrome greens, zinc 
greens. R/ds : Venetian red, Indian 
red, light red, red oxide, carmine, 
vermilion, madder red. YdUiws : 
cadmium yellow' zinc chrome, yellow 
ochre, raw sienna. An innumerable 
variety of tints may be made by mixing 
the above. 

(8) With some exceptions, the 
colours employed in crayon painting 
are the same as those used in oU 
painting, and are washed and 
pared with equal care. 

Mixing.—^The prepared colouring 
matter and the ba^ are ground to¬ 
gether in proportions sui^ to the 
desired tint. A gradation of tints is 
obtained in the following manner: A 
portion of colour is divided into as' 
many parts as there are to be tints. 
To one of these, one portion of base 
is added, to the next two portions, to 
the next three, and so on. It is obvi¬ 
ous that in this way any number of 
tints may be obtained. 

A mudlage of gum arabic, or 
trasaoanth, is usually employol^ 
male the j^te which is to 
crayons. Other substances^ siidt|#s 
skived milk, bariey-vmtoir, m 

a ft 
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powdered sugar-candy, are sometimes 
brought into use. 

When the paste is to be made into 
crayons, it is placed upon absorbent 
per that superfluous moisture may 
removed, and then rolled into 
small cylinders about 2^ in. long. 
Air bubbles are prevented by subject- 
ing the paste to strong pressure. 

The croons are dri^ slowly, and 
are then round to be covered with a 
kind of bloom. This is removed by 
fine glass-paper, and the colour of the 
crayon is revealed. 


Dampness in Bdildinqs, 

PREVENTION OF. 

At the Hornsey Museum of Sanitai^ 
Appliances there is a good and practi¬ 
ced method adopted for /showing the 
effectiveness of differentordinary damp- 
courses. It consists of sections of 
14i-in brick walls properly built with 
ordinary mortar, and having damp- 
courses arranged as shown in Fig. 127. 
These examples of brickwork stand in 
a shallow trough 
which is kept per¬ 
petually supplied 
with water, so that 
the walls that these 
examples represent 
are subject to a 
very severe test to 
the efficiency 
of the damp-courses. 
ThefoundaUon walls 
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(4) Crayons fox Drawing on 
Glass.— Melt together equal quanti¬ 
ties of asphaltum and yellow wax; 
add lampblack, and pour the mixture 
into mo^ds for crayons. The glass 
should be well wip^ with leader, 
and in drav^ be careful not to soil 
the glass with the fingers. In trim¬ 
ming these crayons, if the edge be 
bevelled, like scissors, the point may 
easily be rendered veiy fine. 

Tailors* Crayons.— These are 
compos^ of French chalk (silicate of 
magnesia) and not ordinary chalk 
which is carbonate of lime. The 
French chalk should be ground up, 
and alittlOiMohina clay added to make 
the finished crayon stiffer and less 
liable to break. Mix with water to a 
'Stiff putty, not a paste, then knead it 
p^essUy in a machine. The mate- 
; rial is th^ pressed into moulds, these 
being afterwards put in a hand press. 
The moulded piqceB are then4earefolly 
. It^oted and laid on trays, in a warm 
/Imdiphere, to diy. 


I of houses are, in the general vwy, only 
j damp occasionally, and rarely rest in 
, water day after day as these examples 
'*do. It ^1 be noticed that the mt 
wall, commendng from the left, hav¬ 
ing no dam^course of any kind, is not 
only damp but saturated to the top. 
The distance that water,will travel up 
a wall which has nothing to check it, 
depends on the porosity of the bricks. 
Very porous bricks are not specially 
&vourable to the water creeping up 
them, nor are bricks which are pirao- 
ularly hard and dense. It is what we 
may call the ordinary bridk that admits 
of the action occurring most fredly. 
The action is that of capRl^ attrac¬ 
tion, such as can be seen vrith a jriece 
sugar or salt which rests in a Httle 
liquid. A peculiarity is, that when 
once the damp has risen by actkm, 
it does not come dCwn ipitn tlM 
supply ceases ^ it remiW' , it is 
dried out. , * _ 

In thet«oond hiMmjpleJm theieft, 
in Fig. 1^7, ii a in* 

serted, this Wng ol^tsTfslI nwfipg W*- 
It 1WW a goodquali^ieit an^ <J8<wully 
and properly hisertfdt Jttt W 
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a failure, though not to such a marked 
extent as that in which no damp-course 
was provided. In the thii^ example a 
vitrified (glazed) stoneware brick course 
is used, and proves to be a perfect bar- 
xaer, but care is needed in using these 
bricks, particularly in join ing them, 
BO that water cannot creep up between. 
There are sevmd kinds of ^mp-proof 
tiles or bricks, some being keyed to- 
gather, others with tongue and groo^ 
joints ; and they should be laid in ce¬ 
ment, or in asphalt and sand. The 
holes through them can be utilised for 
ventilating under the floors. The 
fourth example is also proof against 
damp rising by capillary attraction, the 
damp-resisting course being two slates 
laid in cement. This is used very largely 
ftxid considered good practice, the slates 
bmng laid so tlmt the slates of the top 
course properly cover the joints of the 
course teneath. Slates laid in this 
way and carefully bedded in cement 
will last sound unless there is a settle¬ 
ment in the foundations, in which case 
any rigid kind of damp-course might 
be destructively injured. There need 
be no hesitation felt in using this ar¬ 
rangement of damp-courses, but a 
course of single slates is practically 
useless. 

The fifth example introduces a ma¬ 
terial which is being largely used, and 
shares a deal of favour for its excellent 
damp-resisting qualities. This is mas¬ 
tic asphalt, and for foundation work is 
mixed with sand, and applied hot. 
For roofs, tanks, reservoirs, or the 
outsides of underground conveniences, 
where there is a likelihood of trouble 
with water, it should be applied in two 
layers f in. thick, or under exceptional 
circumstances each layer should be 

in. For ordinary damp-oourses one 
layer i in. tUdk is satisfactory. There 
is a Bughtly elasUo nature to asph^t 
winch makes it able to bear strains 
which though only slight might rup¬ 
ture slate, cement, or stoneware. 
The last example hA a damp-oourse of 
7-lb. sheet iMd, the most excellent 
damp-resisting oburee that could be 
devi^ but unfortunately it is about 


the most expensive that could be used. 
Sheet lead of 6 lb. or 6 lb. thickness 
could be used if desired, but 7 lb. is 
best; it is not necessary to joint the 
ends where they meet by solder, Wt 
let them be turned up and welted 
In Fig. 128 is illustrated the most 
usual way in which a damp-course ap¬ 
pears, viz. about d in. above ground 



level, in which case the floor line is 
above ground also, as the damp-course 
should always be beneath the lowest 
timber. This shows a double slate 
course, while Fig. 129 shows one of 
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other material to coat the wall with, 
the fact remains that the damp is still 
there, unchecked and injurious. In 
many cases it will in timework through 
the compound that the wall is coated 
with, in others the continued damp 
will injure the building 1^ its action 
on the brickwork. BricSa to withstand 
water for any length of time have to 
be carefully picked, for unless suffi* 
oiently burned they will disintegrate. 
On thLs account it is highly important 
that foundation bricks be fully fired, 
overfired would not matter, to with¬ 
stand the moisture successfully. 

When a damp wall has to be dealt 
with, the proper remedy is to cut out 
the brickwork and insert a damp- 
course. Studding the wall, so that 
the plaster stands away 2 or 3 in., is 
but a very limited kind of remedy, and 
in no way alters the fact that the wall 
remains saturated with water. In 
some cases studding would prove an 
expensive remedy, for with bricks that 
have a substance favourable to mois¬ 
ture rising in them, the damp has been 
known to ascend as high as 32 ft. This 
was distinctly traced as coming from 
the ground, and not from any other 
source. A rather dense brick is more 
favourable to this, as it does not per¬ 
mit the water it contains to evaporate 
or dry out quickly, and therefore the 
water rises higher than in Inickwork 
which gives the moisture up to the air 
freely. That the presence of the water 
is very real can be judged bv the fact 
that a cubic foot of ordinary brickwork 
can absorb and hold 10 pints of 
water. 

In shops and many buildings the 
floor line is on a level with the ground 
or thereabouts, and it becomes impos- 
aihle to keep the damp-course above 
ground level without some special ar¬ 
rangement to this end. Fig. 130 is the 
plan usually adopted, and it practice^y 
amounts to making a small dry area 
around the house. The thick black 
just below the level of floor joists 
l^ws the damproourse, but it is 
riibderBtoQd that this apphes to build- * 
ipgs ’that hare no baiemmtst or to the 


parts of buildings where the basement 
does not come. The area, as it may 
be called, is formed of 9-in. brickwork 
in cement, and will be found to fulfil 
the purpose intended well 



Fio. 130 . 

In cases of basdknent rooms—brooms 
having their walls below ground level 
-^a very different plan has to be 
adopted. With these the best course 
to adopt is to make a proper dry area 
of sufficient depth, but if this u im¬ 
practicable, the use of asphalt must be 
resorted to, as Fig. 181. The outer 
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wall, it will be seen, has two damp- 
courses to it, one in the usual poidtion, 
about 6 in. above ground level, the 
other just below the floor timbei% a* 
previously recommended* ^ the ebjsct 
of these two courses is pl^, but to 
make the lower one sucoeiNfal there 
must be an ouhdde danap-eouree of Hn- 
itig to join the two. andTprevent mois¬ 
ture passing through th$ ^ kiterahy. 
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Asphalt requires to be applied to a > 
smooth surEace, so the yirall should | 
be carefully rendered first, and the as- ! 
phalt then applied about f-in thick, in I 
two coats breaking joint. The joints 
of the brickwork should be carefully 
raked out and pruned ’* withasplialt 
to ensure good work. If put outside, 
as shown, the work proves quite suc¬ 
cessful the object being, of course, to 
keep the wall of the b^emeut rooms 
dry and the rooms healthy, the same 
as those that come above ground. A 
word of caution is desirable as to the 
asphalt itself ; this material of ordinary 
good quality is excellent as stated, but 
it must not be supposed that tar or 
vegetable pitch mixed up with sand 
or lime will answer as well. Do not 
try a bad imitation of asphalt for this 
work. Asphalt is a mineral pitch, and 
its use for protecting surfaces from air 
or water can be traced back to the 
earliest times. What is considered to 
be the best for general results has lime¬ 
stone powder in its composition, about 
equal parts with the asphalt, and to 
this mixture is added between 2 and 
3 times as mucli sand. The proportions 
that are given by an engineer of ex¬ 
perience are:— 

Asphalt .... 16 

Limestone powder . 15 

Sand.69 

100 

This makes a compound that will 
bear both hot and cold extremes of 
temperatures. 

A final example of the use of asphalt 
as a preventive of water rising through 
brickwork, applies to an instance where 
ttiere is an actual rise of water in the 
subsoil accompanied by some d^ree of 
P^ure. In such a case there is the 
Ipelihood of the basement floor being 
burst up, and no damp-proof substance 
^uld be able to resist this force. 
”^re water rises in a subsoil above 
we level of a basement floor there will 
be a pressure exerted under this floor 
w exact ratio with the height ttie water 
nsee above it, Appro^nately this 


I pressure will be lb. per sq. in. for 
every 12 in. the water rises above the 
! floor, and remembering how very many 
sq. in. there are to a floor of fair size, 
the pressure will be found considerable 
for a very small rise of water. Some¬ 
times it may be that there is a lake, 
moat, or reservoir beside the building, 
in which case the pressure would act« 
the same as if it were subsoil water, 
unless, as in the case of a reservoir, its 
bottom was lined with some impervious 
material. 

To withstand this upward thrust to 
a floor an inverted arch is carried across 
from wall to wall, and this is laid in 
asphalt on the under side to make it 
both damp wid waterproof. The arch 
is filled in with coarse concrete, finished 
off with finer material at top, and the 
upper surface may or may not be given 
a 1 -in. coat of asphalt also. It is essen¬ 
tial in tills arrangement to put two 
horizontal damp-courses to the walls as 
shown, and as described with the last 
example, and there must be the verti¬ 
cal lining of asphalt, which joins the 
upper and lower courses. One impor¬ 
tant thing in relation to the use of as¬ 
phalt on brickwork is that the brick¬ 
work should be dry, and in instances 
where this material is applied to single 
loose bricks it isadvanta^us to nu^e 
them moderately hot first. In no case 
must the bricks or brickwork be damp. 
This is, of course, exactly the reverse 
of what is proper when applying ordin¬ 
ary cement. 

Hollow Walla.— What is pro¬ 
bably the most effective and simple 
means of preventing the interior sur¬ 
faces of Wls from becoming damp is 
to build the foundation walls hollow. 

is to cany up two distinct walls 
with an air space between them, but for 
various reasons it is desirable that they 
be bonded together. W&re they not 
united by bonds or ties, then two 9-in. 
walls would scarcely give the stability 
of one 14|-m. in supporting the brick¬ 
work above; but wto properly tied 
they afford all the support tut a solid 
brick wall of the same thickness would 
do. In rogud to the thickness of 
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fariokw(H‘k, this pair of walls may be 
toth S'inoh; or what is commonly 
done is to make one 9-in. and one 
4^-m., the usual practice being to put 
the thinnest one outside. The space 
between the walls, the hollow part or 
air chamW, would be effective if not 
more than 1-in., but with the utmost 
^are this narrow gap would get stopp^ 
with droppings of mortar and debris. 
Three inches is considered the least 
practical space, and some consider that 
4 in. should be the minimum. With 
dther of thedatter it is best to leave 
openings at the bottom to clear out 
mortar droppings and fallen matter 
when the wall is finished, after which 
the opening may be closed. 

The ties used for hollow walls are 
of two'materials, brick and iron, but 
unless the brick be of a kind specially 
made for tiliis purpose, the iron should . 
be used. Ordinary stock bricks offer 
no resistance to the passage of moisture 
across the hollow spuje. ahd although 
stock bricks coated with gw tar, or 
with asphalt, are used sometimes, it is 
not a commendable plan. The coating 
of impervious material will prevent the 
water passing through the substance 
^ the brick (as it would do otherwise), 
but notwithstanding this, some water 
will pass along the surface from one 
to the other. 

Fig.. 132 illustrates a tie, or bond¬ 
ing brick,^ designed expressly for this 



purpose, and made of glased vitrified 
esrtbenwase. As will be seen, theee 
are made to extend from outside to 
outside of walL or can be had to only 
wHhin ahalfBriek of thefaoe, ao 
to ahow lor tba oata&debond. The, 
laiess aiwwadg»*riia^ 


which gives them a firmer hold in the 
wall, and the holes in the centre allow 
the greater *part of the water to fall 
down below. The serrated edges quite 
prevent any moisture creeping aloi^ 
the sides of the bricks, for although it 
might travel along a straight e^, as 
it does with the tarred stock brick just 
referred to, it cannot pass this irregu¬ 
lar surface, but drops from the points. 

Fig. 133, showing another brick tie, 
is considered to be a better designed 



one than the two last, and it will be 
seen it does not interfere with the 
bonding of the ordinary outside bricks 
of the wall. The nearer wall of the 
illustration is the inside one, the tie 
brick being fixed so that moisture from 
the outside would have to travel up 
hni to teach the inner wall, and this 
it fails to do of course, lliis brick, 
when made short as showti^ has a 2|-in. 
bearing surfiMse at each end, which even 
with 4f-in. walls aUows a short header 
to come in front. The only object in 
keejnng the tie brick short in this way 
is overcome the objection that has 
aometimes been that the ends 

of the brick when visible do not match 
the surrounding brickwork and mar 
the appearance m the wall. For those 
that preter the tie-brick, leoger, tb^ 
are niade with 4jpiii. bearing each end, 
or 4^in. one«ndand2|*in. ^ethe^ ; 
in the latter, caae the rmto 

ontbeouteriridl. 
is a good plan to lay itri^ # 
the to oat^ tim 

pings, the wood etr^ 
ooiuve by eoume at ^"tfQPpfboeede^ 

In F%. m ate the Mo frrina of 
Iron tiea lor boUow wi^ ih(Dh 
tkm ia e u ooeiii ^ in 
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passage of waW from the outer to the 
inner brickwork, and a, number of 
people use them in preference to bond- 
mg bricks, but this is in many cases 
influenced by the cost. A bonding 



brick of proper make and quality is 
practically imperishable, but the same 
cannot be said of an. iron tie, however 
well it may be protected, thoi^h, of 
course, it would take a long time to 
bring about its destruction, and before 
then the wall would be firmly settled, 
and probably need no ties of any kind. 
The preservation of iron ties, wrought 
or cast, is generally effected by weU 
tarring th«m or by ^vanising. Paint 
is scarcely sufficient, and a coat¬ 
ing of—or soaking in—hot pitch is 
better than tar. When treats with 
pitch or tar, they may be well dusted 
with fine sand as a further protection. 

The usual distances at which wall 
ties are placed, is every sixth course 
in height, and about 2 to 3 feet apart. 
In oases, however, of walls which bear 
the jar and vibration of machinery, etc., 
they had best be put every 3 or 4 
courses, and every 18 in. to 2 feet 
arart. Some care should be taken that 
the ties do not all come precisely ovw 
one another, but they should be placed 
so that, the water drippng from the 
upper ties does not come on those be¬ 
low, as far as possible. A large num¬ 
ber of different iron ties are used, some 
being made by the builder just to suit 
lus convenience. These are usually a 
short length of light bar iron, bent at 
the ends for the required bond ; but 


plain flat iron, whether fixed flat or on 
edge, will by no means effectually 
prevent water passing from one wall 
to the other. 


The Dehsbometbb. 

Thebe are various methods of ascer¬ 
taining the heights of trees, all more 
or less satisfactory; but the simplest 
and most efficient contrivance that has 
come under our notice is a little instru¬ 
ment invented by Kay. It consists of 
a square board (Fig. 135), having its 
sides 9^ in. long. On the sides of this 
square, parallel lines are drawn at 
right angles to the edges. The square 
is attached by means of a pivot and 
clamp screw to a stout iron-shod pole 
about 4^ ft. long—a convenient height 
for taki]^ tree measurements. 

The instrument is constructed on 
the principle which allies to all 
right-angled triangles. The side a b 
(1^. 135) is term^ the base-line, apd 
corresponds with the horizontal line 
from the tree or other object intended 
j to be measure^ to the foot of the ob¬ 
server. The lines running peipendiott- 
lar to the base line represent the alti¬ 
tude or height of the object either in' 
feet, links, or yards, aooor^ to the 
sotde which the base line is mea¬ 
sured. The height of any given tree is 
infficated on the face (ff the dendro- 
meter at the point where the plumb 
line (suspends from the point a) 
intersects the perpendicular line oor- 
I responding with the distanoe on the 
I hase hue m>m the owtre cf the trunk 
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of the tree to the observer. The Each line of altitude represented on 
figures along the top and bottom of the instrument corresponds with a 
the instrument show the number of unit of the* scale employed^ whether 






A 



S ^dlfinons corresponding to the lines of 
ptl^tude intersected by the plumb 


this scale be in feet Unks, or yeads. 
The base line is marled at evSiy 
fifth unity thus| 5,10; lb, 20,’ lad so 
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on. Whatever standard of measure- Fig. 135. The height of the tree will 
ment is fixed upon, whether it be in be indicated by the number of the 
feet, links, or yards, for the base line, line of altitude, which is intersected 
it is of course understood that the lines by the plumb line, on the bwe line 
of altitude must be fixed to the same corresponding with the measured dis- 
scale. The divisions on the face of the tance from the tree, 
instrument are 160, but if at any time 1 The diagram (Fig. 135) allows clearly 
it be desired to ascertain the 
height of an object above 1 50 
ft., the divisions of the in¬ 
struments must be termed 
yards, when, of course, a 
height of 450 ft. can be 
measured. 

The mode of using the 
dendrometer is as follows: 

Suppose the object to be 
measured be a tree. The 
operator must first place 
himself at such a distance 
from the tree that the ex¬ 
treme top of it can' be dis¬ 
tinctly seen. Note must Fio. 136. 

then be made of the dis¬ 
tance from the centre of the 
bole of the tree to the staff 
of the dendrometer. At 
this point (where the oper¬ 
ator stands) the staff of the 
dendrometer is to be fixed 
in the ground. Then set¬ 
ting the instrument in the 
direction of the tree turn 
the square face of the instru¬ 
ment (which works on a 
pivot fixed at the upper 
angle) until the plumb line 
falls direct upon the line 
A B (Fig, 136). Fix the p,o, 187 . 

square in this position by 

the clamp screw, and then look through I what takes place during an observatiod. 
the “ sight ” (the perforation running j Suppose the base line from the centre 
through the square from 0 to a, Fig. 1 of the tree trunk to the observer mea- 
135), and mark the place on the tree , sures 60 ft., and after sighting ” the 
where the line of sight cuts the tree, ; top of the tree the plumb line falU 
M at B in Kg. 136. This point (b) i over the square in the manner indi¬ 
will give the level corresponding to the I cated in the diagram (the upper figure), 
height of the obs^er. Next loosen ' the height of the trm measured wo^d 
the clamp screw and turn the square then be 25,ft. Again, if the base line 
until the line of sight outs the extreme measured 100 ft., andafter ‘^sighting *’ 
top of the tree, then tighten the damp the topmost point of a tree, the plumb 
screw again. The plumb line mU then line fdl across the square, as in the 
be seen to make a triangle with the lower figure in the diagram, the tree 
base and altitude lines, as shown in would be 60 ft, in height. Of course, 
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in every case the height from the 
ground to the observer's eye must be 
added to the height read on the instru¬ 
ment. 

In measuring reclining trees or other 
objects, care must be te^en not to 
measure the base line from the centre 
of the tree trunk, but from the point 
on the ground perpendicular to the i 



Fis. 138 


highest part of the tree. This point 
may be ascertained by holding a plumb 
line l^tween the eye and the tree, and 
marking on the ground the place thus 
indicated, as at b. Fig. 1S7. On find- 
ix^ this point perpendicular to the 
highest peH of the tree, the observer 
may proceed as in the preceding in¬ 
structions. It will thus De seen that 
in measuring objects not exactly per¬ 
pendicular, some care is necessary in 
tlw operation, or the measurements 
will be inaccurate. In the case of as- 
eertuning the height of an object, as 
for instance that represented in 
187, if the base line were measur^ 
from the centre of the bole, instead of 
.from the point B, the obseiTed height 
would be too gr^. In short, if the 
base Une were measured from the cen¬ 
tre of the bole on the side to which the 
tree is leaning, it would give too great 
a height, and on the othw hand, U the 
base line were measured on the side 
the tree is leaning frxnn, the height so 
aseertained would be less than the true 
heigfrt at the tree. 

m measuring ^ hei^t of round or 
iM*topped .trees, the observer must 
choose astation sufficiently distant, so 
as to fully see the highest pert. 'If 
viewed too near, as at a in Fig. 138, it 
It impQwiblefbr one to see the high^ 
jof the tree, and the result is that I 
There* I 


fore, in order to avoid such errors,* the 
object should be viewed as far back as 
possible, so as to obtain a view of the 
highest point right over the true per- 
pendicubu*, or, in the event of this 
not being possible, the perpendicular 
and height of some definite point may 
be ascertained as in Fig. 137. 

The height of any part of a tree or 
other object may be ascer¬ 
tained by subtracting the 
result of one observation 
from that of another. 

This instrument possesses 
many advantages. It is 
simple, no calculation being 
required; the height of any 
tree or other object can be 
ascertained at any convenient 
distance, and by it the height of any 
portion of a tree, such as the height 
of the trunk, can ^ ascertained from 
one station. It is, moreover, light 
and portable, not its least recom¬ 
mendation for an instrument of this 
kind. 
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Dental Porcelain. 

The compositionB used for dental por¬ 
celain are : (a) A body composed of 
373 gr. felspw, 62 gr. quartz, 23 gr. 
kaolin, and 1*5 gr. native titanium 
oxide. (6) An enamel consisting of 
93 grm. felspar, 6 to 25 cgrm. of 
spongeplatina, and 4 *6 grm. of flux, (c) 
A flux composed of 125 gr. of quartz, 
31 gr. of borax, and 31 gr. sal tartar. 
(d) A gum fnt of 64 mgrm. of 
oxide of gold, 31 grm. felspar, 12 grm. 
of flux, (e) A gum enamel composed 
of 31 gr. gum ^t and 93 gr. felspar. 
(/) ^ yellow enamel of 64 mgrm. 
of native titanium oxide, 128 mgrm. 
gold frit, 96 (^rm. of starch, and 31 
grm. felspar. 

In the process of manufacture, the 
quartz and felspar are first heat^ to 
redness and then quenched with cold 
water, and ground after the removal 
of impurities. The compositions are 
mixed with water and worked into a 
dough-like consistency. This is then 
mmdded into the desired shape in 
moulds so constructed as to receive 
the platina pins which are inserted 
during the moulding process. The 
top of the mould is then put on, and 
the matrix placed under a press which 
compacts separate mass. They 
are then dried slowly, removed from 
the moulds, and caref idly trimmed and 
fettled to the required shape. The 
teeth are then plao^ on beds of coarse 
quartz sand, on trays or slide of fire¬ 
clay, and placed in a kiln for firing, 
the burner being able to determine by 
experience frmn the appearance of the 
teeth, when the firing is completed. 


Dew Ponds. 

Dew-Ponds depend for their operation 
on the complete heat insulation of a 
water-containing surface from the 
surrounding ground. This is most 
readily effect^ by interposing a thick 
layer of straw, which must be kept 
perfectly dry, between the ground and 
the puddled clay surface forming the 
bottom of the pond. 

The operation of forming a dew- 
pond is as follows : The dimensions 
of the finished pond having been settled 
an excavation is made at least a foot 
larger in eveiy way, in this hollow is 
pitted a thick coating of diy straw, 
which is in its turn covered with a 
layer of finely-puddled clay with an 
upper surface closely strewn with 
stones. The puddled clay is carried 
well over the edge of the straw to 
prevent surface water from penetrating 
to the latter. The pond is now com¬ 
plete and will at once commence to 
fill, and, if properly constructed, will 
keep filled in the hottest summer. 

During the daytime the exposed 
ground will store up a considerable 
amount of heat, but the ground under 
the pond is not only protected from 
the sun by the straw, but is still fur¬ 
ther chilled by the evaporation of the 
moisture from the puddled clay, so 
that at nightibdl there is a heavy con¬ 
densation of moisture from the warm 
air, which condensation is greater than 
the daily evaporation and gradually 
fills the pond. 

It should be noted that a dew-pond 
should be carefully fenced nf^unst 
cattle, as their hoofs will very soon 
destroy the layer of puddled day, and 
admit watw to the straw. 

The use of tliese ponds on the ^ 
waterless downs of the d 

England is evidence d their value 
and there is no doubt that the piiiiciidi 
of their operation is capable of applica 
tion in high-lying waterlees district! 
in other parts of the world. 
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Dipping and Colouring 
Brass. ! 

{And see Lacquering.) 

Dijiping.—During the procesB of 
stamping it must be softened 
or tempered from time to time. At 
the end of the process, it has lost its 
colour, owing to the formation of a 
coating of oxide during the tempering 
operations. This coating is easily re¬ 
moved by plunging the metal into 
nitric acid, and then washing it tho¬ 
roughly with water. A biil^nt me¬ 
tallic surfime is thus produced, ready 
to receive the customary layer of lac¬ 
quer or varnish. This cleansing pro¬ 
cess, is known as dipping.” If the 
brass contain any impurities, dipping 
will not impart to it a brilliant sunace. 
The colour produced by dipping varies 
according to the strength of the acid ; 
this is due, it is believed, to the fact 
that the metals constituting the allpy 
are acted upon to a greater or less 
degree by acids of different degrees of 
dilution. 

The operation of dipping is per¬ 
formed in the following way: The 
object, with a black coat of oxide, is 
plung^ into nitric acid containing 1 
nut of the pure add to 7 or 8 of water. 
It is allowed to ‘‘ pickle ” as it is 
' termed, in the add solution until the 
crust can be detached by rubbing the 
Burfiaoe of the metal gently with the 
finger, when it is with^wn, and 
washed immediately in water. It is 
next dipped into a much stronger acid 
Boludon, where it remdns until the 
**ourd ” appears, or until the surface 
of the metd is entirely covered with 
minute bubbles of This solution 
‘ should be about twice as strong as the 
one previously used. The bra^ must 
then be wasbM with a plentiful supply 
of water, and roughly dried in cold 
’4|jp#dust. It is aftmards dipped, 
^wfth the partides of wood stm ad- 
^bnng to its smdhce, into strong nitric 
ddd, where it remains only a few 


moments, then rinsed with a little 
water, and .immediately afterwards 
thoroughly washed with water con¬ 
taining argol in solution. It is finally 
dried in hot sawdust, after which the 
surface is ready for the lacquer or 
varnish. 

Another dipping bath, which has 
been recommended, consists of hydro¬ 
chloric acid and dum. It is said, 
however, that the lustre given is much 
duller and of a greenish hue, in com¬ 
parison with that given by strong 
nitric acid. When dipping articles, 
have a bath of whiting and water close 
to the acid-bath. When the article 
has been dipped 4 seconds, remove it, 
and instantly plunge into the whiting 
and water, wMch removes at once aS 
the acid and oxide, and it comes out 
a beautiful dead-gold colour, requiring 
to be only dri^ warmed, and lac¬ 
quered. Should the first ^p be not 
sufficient, repeat the process, and end 
by a dip just in and out again quickly, 
having previously cleaned the article 
in water and dried it. Don’t put it 
into the acid v^t, because some parts 
being wetter than others, the acid will 
attack them unequally, and the result 
may be a cloudy mottled appearance 
on the surface. Never use a pair of 
iron tongs or forceps for 4iolding the 
work when dipping; either suspend 
it from a brass wire, or make a pair of 
tongs out of a piece of f by ^ in. 
brass, something like a long pair of 
sugar-tongs. If obliged to use this 
process indoors, get a draught to cany 
away the brown fumes; if you have a 
fireplace not in use, make a board to 
fit it exactly, and at a convenient dia* 
tance ^m the bottom cut a bole in 
it about 6 in. square; place the aei^- 
bath dose in front of this, and the air 
rushing through will carry li|^!iurtfbl 
fumes up the chimney. 1 ^ ' 

Ornamenting fnrilMiei* 
A mottled appearance M produced 
on brass by a ** spottlligt machine. 
A fur imitaison can be made by the 
fiatendof api^of datepeno^ > Put 
a ineoe of wood or metal,' with chole in 
it theaiaeiof the pencUiluyoa tile picoe 
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of brass you wish to spot, and, having 
dipped the end of the pencil in water, 
place it in the hole and tiun it round 
a few times, when it will form a grey 
spot. 

A dead appearance, called by the 
French rndt, may be obtained by plung¬ 
ing the articles in a mixture of strong 
nitric acid 200 parts; sulphuric acid 
sp. gr. 1*845, 100 ; common salt, 1; 
sulphate of zinc, 2. The articles will 
require thorough rinsing. Another 
recipe, suitable for large work, consists 
of: 3 parts nitric acid, 1 sulphuric acid, 

1 water, * zinc sulphate. Dip the 
articles and rinse, again dip and rinse 
imtil the earthy yellowish dulness 
gives way to a clear wid/, without 
earthiness. 

For frosting small brass-work, fasten 
a circular scratch-brush, made of very 
fine brass wire, on the lathe, and 
having previously scoured the brass 
with strong pearlash lye, hold the 
work against the revolving brush, 
which must be driven at a good spe^. 

Holtzapffel introduced the following 
style of ornamenting flat surfaces : 
The work (after being filed, scraped, 
and passed over with Water-of-Ayr 
stone) is clouded with a piece of char¬ 
coal and water, by means of which the 
entire surface is covered with lai^e, 
curly marks, which form the ground. 
The curls resemble an irregular cycloid 
pattern, witii loops of J in. to 1 m. in 
diametw, accord^ to the magnitude 
of the work. Similar but smaller 
marks are then made with a piece of 
snakestone, bluestone, or even a com¬ 
mon slate pencQ, filed to a blunt point. 
The genei^ effect of the work much 
depends on the entire surface being 
uniformly covered ; with which view 
the curls should bo first continued 
round the mar^; the central parts 
are then regii^ly filled in ; after 
which the work is ready to be var¬ 
nished. 

Brightening and Colouring 
Braas,~The work to be brightenw 
end coloured is first annealed in a red- 
hot muffle, or over an open fire, allow- 
the cooling to extend over one 


hour ; the object of the heating being 
to remove the grease or dirt that may 
have accumulated during the process 
of fitting. Soft soldered work, how¬ 
ever, must be annealed before fitted 
together, and afterwards boiled in a 
lye of potash; this is also done with 
work having ornamental surfaces. 
Next, it is immersed in a bath of di¬ 
luted oil of vitriol or aquafortis, which 
may bo made with two or three parts 
of water, and one of acid ; but the old 
acid that contains a small quantity of 
copper, in solution, is frequently pre¬ 
ferred . The work is allowed to remain 
in this liquid for one or two houn^ 
according to the strength of the acid ; 
it is then well rinsed in water, and 
scoured with sand applied with an 
ordinary scrubbing brush, and washed. 
The pickling bath is made by dissolv¬ 
ing one part of zinc in 3 parts of nitric 
acid of 36° B. in a porcelain vessel, 
and adding a mixture of eight parts 
of nitric add, and eight parts of 
oil of vitriol. Heat is then applied, 
and when the liqmd is boiling, the 
work is plunged into it for h^ a 
minute, or until the violent develop¬ 
ment of nitrous vapour ceases, and 
the surface is getting uniform. Then 
it is plunged into clean water, and well 
rinsed, to remove the acid, ^e 
ordinarv dark greyish-yellow tint, 
which IS thus very often produced, is 
removed on immersing the work a^ain 
in aquafortis for a very short t^e. 
Then it is plunged into dean or 
slightly alkaline water, well rinsed to 
remove the acid, and plunged into 
warm dry beech or boxwood sawdtist, 
and rubbed until quite dry. To pre¬ 
vent the action of the atmosphere it 
is lacquered ; if a green tint is to be 
produced, the lacquer is coloured with 
turmeric. A dark greyish but agree¬ 
able tint is obtained by immersing the 
work previously in a solution of white 
arsenic in hymuchloric add, or in a 
solutiop of mchloride of platinum, 
under addition of some vinegar^ or 
rubbing with plumbago. 
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I of 100 parts sulphate of iron, 50 parts 
Disinfectants, ' sulphate of sdnc, 40 parts oak bark 

I powder, 6 )aarts tar, 6 parts oil. 

RecipeB for DiBinfectant Pre- Ditvnfecting Room, —Some prefer 
parations in Common ITBe. to boil 2 or 3 lb. of soft soap in 4 gal. 
—AUmiseer Liqmd for Sick Room, ! of soft water, and add about a pint of 
Parts bj weight, euoalyptol, 10; ' carbolic acid. Others use a solution 
thyme oil, 5 ; lemon oil, 5 ; lavender | of permanganate of potash, whilst in 
oil, 5 ; spirit (90 per cent.), 110. For some cases chloride of lime, chloride 
use put a tewpoonful in a pint of of soda, or sulphate of zinc are the 
water. chief agents employed. 

Carbolio Powder (Strong), —1 cwt. Exterminating Vermin in a Room .— 
slaked lime in fine powder, 2 gal. (a) When lice, fleas or bugs infest a 
76 jMr cent, carbolic acid, colour with room it is necessary to strip the paper 
aniline dye, and then pass through a off the walls and loosen fixtures, as 
Baoderatdy fine sieve and put into tins far as possible, to let the disinfecting 
or casks, and keep air-tight. fumes get to every point. After this, 

IXsinfectami for the BrecOh^ etc.— every crevice and opening must be 
A very we^ solution of permanganate clos^ by pasting paper over, including 
of potash is an excellent disinfectant fire-place openings, crevices around 
for light purposes, such as rinsing window sashes^ etc., and when the 
sjpittoons, neutralidng the taint of. operator has set the disinfecting mate- 
diseased roots of teeth, cleansing the rial into action. Be must close the door, 
feet, and keeping the breath from the and paste over all cracks around out* 
odom* of toba^-smoke. Permangan- side it, the keyhole, etc. If sulphur 
ate is not poisonous. is to be used, the air of the room 

Duinfeating and Fumigating OiL—’ should be moist, and this may be 
Melt 7 lb. naphthalene by ^ntle heat, effected by a saucepan of water boiling 
then (away :^m fire) mix m 10 qt. of over a spirit lamp or oil stove. The 
rosin spirit previously warmed. Add roll sulphur is broken up into small 
2 fl. oz. of cassia oiL This may be pieces, aUowing 1 lb. for each 1000 
used as an insecticide. culnc feet of space in the room, and 

JHiinfeating Muidt. (a) 1 cwt. after being put in an ijon pm, it is 

resin, 16 caustic soda lye, 18° B., wetted with methylated spirit wad set 
I gid. bbu tar oil, 2 lb. nitro naphtha- on fire. The operator having seen the 
Tone, dissolved in boil^ waW (about sulphur start bmning, then leaves the 
gal.). Melt the resin, add the cans- room. The pan must be stood on 
lio lye, tiien stir in the tar oil and add bricks and sand, or some such pro- 
bhe nitro naphthalene. (5) 1 oz. cam- vision be made, to prevent the floor 
phor, 12 oz. carbolic acid (75 per cent.), catching fire. (5) Chlorine gas is very 
10 dr. aqua ammonia, 8 dr. soft salt tetal to verminous life and may lis 
eater. To be diluted when required produced ly putting chloride of Iw 
br use. (e) (White.) 40 gal. water, in a pan and lettii^ hydrochloric or 
I |nl. tur]^tine, i gal. ammonia, sulphuric add run on to it, The 
14 lb. carbolic csystals, 2 gal. caustic (j^uantity should be 2 lb. of ohloride'of 
^e&' 6(^ lb. white su^ (hssolved in ^e and 1, lb. acid to each cid^ 
tCflb. lifter. Heat water to boiling, feet of spuje. The djiBoi^ of um 
md add fiorst turpentine, next ammo- this lies m the rapid produoQtiln 
oia, and 'thmi carbolic ctystals. Stir and some proviamU m|ist^ madi to 
irell up until thorOugfalv dissolved, retard this, whilu lite Mbs 

|nd add lyes and sugar solution. the room and ovse^ orsviDas 
^ JHeinfeeting Powder, —That ait ona in the door. One mi m io tpnoM 
fsinotis ,mfher which for many years timt the add hteraly ,d«#B ofi ^ ^ 
has bieiU to the front is said to consist lime, while a better Isiolft tbs 
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acid drip into a veiy small cup first, * 
so that not until the cup overflows 
will the acid touch the lime. In all 
cases the room should be left closed 
a day and a night or a little longer. 
When opening the room, the brrath 
should be held while windows are 
thrown open and the paper in front of 
the firepl^e tom away, then the room 
should be left to clear a little time. 

Forfiuddekyde, for disinfecting 
Books, Papers, and various articles .— 
This substance has the property of 
penetrating paper even when folded 
in many hiyers, especially at a tem¬ 
perature of 86° to 120° F. The degree 
of penetration and general efficiency 
depend on the method of using the 
gas. Letters and paper in closed 
envelopes are disinfected in 12 hours, 
books 24 hours, at a temperature of 
120 ° F., when 70 c.c. of formochloral 
—17‘6 grin, of gas -is used per cubic 
metre of space. Books must be stood 
on end that the gas can enter between 
the leaves. Bacilli of typhoid preserve 
their vitality longest on unsiz^ paper 
and filtering paper. 

In using formaldehyde on general 
goods it is always best to subject them 
to a mechanical cleaning, such as 
scrubbing first, as this ^ves the gas a 
better chance of acting perfectly. 
When used for disinfecting casks, the 
formaldehyde should be given time 
to act before steam is turned into the 
Ottks, for if steam follows too soon, it 
simply drives the disinfectant out. 
Failing this, the disinfectant and the 
steam should be used together. 

JbrOTa/m--<Formaldehyde, CH,0, 
in aqueous solution)—is a disinfectant 
that coagulates all albuminous matters, 
and, consequently, destroys bacteria 
by chemical action. It also, of course, 
ooa^lates substances on which bacteria 
thnve. It is a very volatile substance, 
ite fumes being puticularly penetra¬ 
ting and pungent; it should not be 
breathed, as it attacks the mucous 
membrane. It is usually obtained as 
ft 40 per cent, solution with water. 
It may be sprayed in a room (the 
operator being outside), or a number 


of saucers with the solution in them 
may be placed in the room and left to 
volatilise. All cracks and openings in 
the room should be previously pasted 
over inside with strips of paper, also 
those around the door outside after 
the operator has come out and closed 
it. 

Oeneral Odourless DisinfecUmt .— 
10 oz. alum, 10 oz. sodium carbonate, 

2 oz. ammonium chloride, 1 oz. zinc 
chloride, 2 oz. sodium chloride, hydro¬ 
chloric acid, 1 gal. water. Duraolve 
the alum in ^ gal. of boiling water, 
and add the so^um carbonate, uext^ 
add hydrochloric acid until the pre¬ 
cipitate formed is dissolved. Dissolve 
the other salts in water and add. 
j Finally add water to make the whole 
1 gal., and filter. In use this is dilu- 
^ ted with 7 parts of water, i.e. 1 qt. 
with 7 qt. of water makes 2 gal. for 
use. 

A Germicide of undoubted efficiency 
is corrosive sublimate, but this is one 
of, if not the deadliest of poisons. 
About 80 gr. of sublimate to a gal. of 
water is suitable for spraying into 
awkwud comers, crevices, etc., and 
this solution will serve to wash wood¬ 
work (painted or plain), floors, and 
even furniture. The greatest care 
must be taken not to let it touch the 
hands, as any slight cut or abrasion 
may lead to poisoning. 

Nonpoisonous Fluid Lismfeotants, 
(a) Dissolve 2 lb. caustic soda in 12 lb. 
water, add 7 lb. jwwdered rosin, then 
boil until the rosin is quite dissolved, 
stirring occasionally. Add 4 lb. soft 
soap, and boil down to nearly one half. 
Let cool, then add 37 lb. crude rosin 
spirit, stirring well. Keep covered 
until cold, then put in bottles and cork 
them. This amounts to being a rosin 
soap. (6) 4 lb. permanganate of soda 
crystals dissolved in 20 gal. of water. 
This is much like Condy’s fluid. 

Paris Salts.—-60 parts zinc sulphate, 
60 parts ammonia alum, 1 part per¬ 
manganate of potash, 1 p^ lime. 
These are fused together, mixed with 
a little calcium chloride and perfumed 
I wi^ thymol 
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PastUes for PmiigaHng. — Gum 
arobic, 2 oz.; charcoal powder, 5 oz.; 
cascarilla bark, powdered, f oz.; salt¬ 
petre, I drachm. Mix t(^ether with 
water, and make into shape. 

Pink Carholih Powkr.^a) 6 gal. 
d liquid carbolic acid is spri^led over 
a mixture of 5 cwt. of an earthy base 
and 16 lb. d red ochre. For the earthy 
base kieselguhr (infusorial earth or 
fosaU meal) is good, but any inert in¬ 
organic eadhy su^tance will serve. 
Thoroughly mix to give a uniform 
nature and colour. Soluble creosote 
(containing carbolic acid) is sometimes 
used inst^ of carbolic acid. (6) Use 
calcined gypsum instead of fossil earth, 
mixing it with carbolic acid or creosote 
(and red ochre) like a mortar, (c) 
Use well slaked dry lime for the eai thy 
substance. 

Pink Sanitary Material .—Used at 
live-stock shows. Take 14 gal. of 
sanitary carbolic fluid, stir in 10 qt. 
of turpentine, then add 25 gal. water 
and stir into an emulsion. Add 
about 2 lb. of any aniline red soluble 
in water (magenta is commonly used), 
then sprinkle the whole, by a water- 
can, over 10 cwt. of pine sawdust (not 
too fine), turning well with a shovel 
all the time. If preferred the colour 
can be dissolved in a tank of water and 
the sawdust stained in this before it is 
treated with the disinfectant. 

Pink Ca/rhdUed Sanitary Po^oder, 
6 oz. powdered alum, 5 lb. powdered 
green copperas, 5 lb. powdered red 
lead, 12^ lb. carbolic acid, 1^ lb. spirits 
of turpentine, 10 lb. Calais sand, 60 lb. 
slaked lime. Mix carbolic acid with 
turpentine and sand, then add the 
other ingredients, lastly the slaked 
lime, and, after mixing, pass through 
a sieve. It is advisable to use lime 
that has been slaked some time. 

Crvmtm DUmfecting Fluid. See 
Non-poUorwus ( 6 ). 

Blue Sanitary Ponder .—2 lb. pow¬ 
dered alum, 12 oz. oil of eucalyptus, 
6 oz. rectified spirit of tar, 2 oz. recti¬ 
fied spirit of turpentine, f oz. common 
ultramarine blue, 14 oz. common salt. 
IBx alum with about 3 lb. of salt in 


a large mortar, ^r^ually add oil of 
eucalyptu^and spirits, now put in the 
ultramarine blue, and lastly the re¬ 
maining salt, mixing all well, and pass 
through a sieve. 

Platt'8 Chloride8,--'(a) 6 oz. alumin¬ 
ium sulphate, li^ oz. zinc chloride, 
2 oz. so^um chloride, 3 oz. calcium 
chloride, water to make 2 pints. (6) 
The following resei^Mes the proprie¬ 
tary article : 4 oz. zir ' in strips, 2 oz. 
lead carbonate, 1 oz. hlorinated lime, 
^ oz. magnesium carbonate, 1^ oz. 
aluminium hydrate, ^ oz. potassium 
hydrate, 16 oz. hydrochloric acid, 16 
oz. water, whiting. Dissolve the zinc 
in the acid, then add the other salts in 
the order named, letting each dissolve 
before the next is abided. When all 
are dissoh ed add the w'ater, and after 
about 2 hour^, add a little whiting to 
neutralise any excess of acid. Filter. 

Sn7iitary Carbolic Fluid .—Boil 8 lb. 
common caustic soda in 5 gal. of water 
until dissolved. Add 3 lb. of common 
rosin, and boil until saponified (of the 
nature of soap) and all is quite dis¬ 
solved, seeing that boiling over does 
not occur, as is likely to happen as it 
froths very much. Continue boiling 
until reduced to 6 gal., then add 8 gal. 
of crude carbolic acid liquid (30 per 
cent.), stir and cool a little. Lastly 
add 6 gal. more of carbolic acid li¬ 
quid. 

Sanitary Pinodere. —(a) Mix to- 
gethw 1 pint of turps and 2 qt. of 
soluble creosote. Sprinkle this over a 
mixture of 14 lb. ground alum and 
70 lb. ground soda (carbonate). When 
dry pack into tins. (6) Mix together 
I pint eucalyptus oil and 3 qt. best 
turps. SprinUe these on a mixture 
of 245 lb. chloride of lime and 36 lb. 
ground naphthalene. M^ thoroughly. 
Pack in tins. This resembles sanitas 
powder. 

Soluble Solid PM (or other colour) 
Disinfectant .—^Take 18 Vk. xtophthAlene 
and melt by gentle heat in alaige pan. 
Gradually add 4 lb. soft soap as the 
naphthalene becomes liquid. When 
the soap is nearly diasolm, stir well 
to make an emulsipn, then let cool. 
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Add oil scarlet for pink colour stirring 
it well to get a uniform tjpt. Before 
it sets run it into frame moulds. It is 
then out up to required size pieces. 
If a piece is put in water it veiy slowly 
dissolves and impregnates all the water 
passing it. 

Detecting Seaer 6^.-—The presenoe 
of sewage g^e in an ap^ment may be 
detected in the following way; Satu¬ 
rate unglazed paper with a solution of 
1 oz. pure lead acetate in ^ pint rain¬ 
water; let it partially dry, then ex¬ 
pose in the room suspected of contain¬ 
ing sewer gas. The presence of the 
latter in any considerable quantity 
soon blackens the test paper. 

Sheep’Dip .—good sheep-dip can 
be made by putting 1 gal. of sanitary 
carbolic fluid to 80 gal. of water. 

Non-poisonous Sheep-Dip Paste .— 

(а) 2 parts creosote (containing 15 per 
cent, to 20 per cent, of carbolic acid), 
1 part stearine or Yorkshire grease, 
1 part canstic soda lyes, sp. gr. 1340, 

5 percent, to 10 percent, parts black 
resin. Melt resin, and add grease and 
soda lyes, and then add creosote cold. 

(б) 1 part creosote, 1 part crude hard 
resin oil. Put resin oil in copper, and 
heat to about 220° F., and add as much 
caustic soda powder, 98 per cent, 
stren^h, as the oil will take up (the 
quantity depends upon the amount of 
acetic acid in the oil). If too much 
soda is added it will remain at the 
bottom. When resin oil has taken up 
soda, add creosote and let it set. 

Cloudy Ammouia. —(a) 1 gal. aqua 
ammonia, 8 gal. soft water, 4 gal. 
good yellow soap, 8 oz. saltpetre. Cut 
the yellow soap m shavings and dissolve 
in soft water by heating, cool and add 
the 8 oz. of saltpetre and stir well 
until dissolved ; strain, let settle, skim 
off all soap-suds, etc., then add the 
ammonia and bottle at once. (6) 1 gal. 
methylated spirit, 1 gal. soft water, 1 
gid. strong liquid ammonia. Add the 
spirit and water together, shake well 
up and add ammonia, then well mix 
and bottle, (o) 80 oz. liquid ammonia, 
80 oz. distilled water, 100 gr. soap, 

6 dr. olive-oil. Cut the soap in 


shavings, and boil it with t£e oiT and^' 
water, cool and add the ammonia 
bottle. For use in laundries, baths, 
and general household purposes, add 1 
tablespoonful to 1 gal. of water. 




Distilling. 

(See also Evaporating, Alcohol, 
Perfumes, Charcoal, etc.) 

Small Apparatus for General 
Purposes. — (a) All ordinary distil¬ 
ling apparatus consists of 2 parts—one 
in which the heat is appl^ to the 
body to be distilled and vaporised 
(called the “still ”), and the other into 
which the vapours that are formed 



Fio. 139. 


enter in order to undergo the cooling 
that condenses them (termed the 
“condenser"). One of the simpl^t 
forms of distilling apparatus used in 
laboratories (Fig. 139) ooniists of a st^ 
2 Q 2 
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into wUch is introduced the liquid to The narrow part of the still is fixed 
be distilled, and which is placed upon into the peck of a long, tubular 
a furnace. The neck of ti^ fits into receiver (Fig, 140) by means of a cork 
that of a sphere whose opening must which it traverses. This annular cork 
be wide enough to allow the orifice of exactly closes the space between the 
the still to reach the spherical pert of neck of the still and that of the 
the receiver. Finally, the sphere di^ receiver. On the other side, in the 
into a vessel full of cold water, and is tubulure of the receiver, there is fixed 
cooled on its external surface by a wet by means of a cork, perforated and 



arranged like the 
prece^ng, a long 
and narrow glass 
tube. 

When the still 
has been filled with 
the substance to be 
distilled, and placed 
upon a furnace 
covered vnth wire 
gauze, the receiver 
is immersed, as 
above stated, in 


cold water. The 


Fio. 140. vapours that ue 

. . formed become 

cloth, ^e heated mixture begins to j cooled in traversing the elongated neck 
boil, and its vapours, escapmg from the , of the receiver, and are thoroughly con* 
retort, cool and condense upon the cold 1 densed in the immersed part, provided 
ndes of the spherical receiver. This i the ebullition is not too rapid. In t his 
latter serves at once as a ccmdenser latter case, the narrow tube, which 
and a vessel for recmving the distilled presents the only open orifice, becomes 
, . . heated, and indicates to the operator 

In the beginning, the empty receiver that the fire must be moderated, 
weighs loM than the volume of water The inconvenience of every apparatus 

that it displaces, wd tends to float, of this kind is that the vapours which 
tiiis be remedied by using a suffl- enter the receiver are not compelled to 
^ntly heavy ring of Ic^ into which impinge against the sides, and may go 
toe neck of toe receiver may be intro- directly to the exit-tube, or, in other 
ditcei^ and which may rest upon the words, the refrigeration is no t me- 
latter s bulge. U|ran fixing a similar thodical. Moreover, the r efr ig erating 
ring under toe recriver, the latter will surface continues to dimmish in 
be prevented from turning laterally measure as the receiver fills. Finally, 
and even from getting broken. The if the receiver bresJcs, the entire de¬ 
water m toe external vessel is renewed tilled product comes in contact irith 
so as to keep it cold. the water. Despite these disadvaot* 

A siiTOle arrangement^ of this kind ages, the rapidity with vrtrfoh such 
is not adapted for materials that have apparatus may be arranged, causes 
a W boiUng-point, sinoe a laige pro- them to be frequently etoifloyed^ 
portion of vapour escapes, and The use of refrig w wtors pensdts of 
makM its exit through the neck of a a moreexact ■■ nd erTe tb ed tfori condensa* 
receiver, ^riiich is kept hot by the Uon of the vapours. These «e ar- 
v^ure coming from toe still. The ranged as follows: The 2 eriflosa are 
fuUowmg which is just about as simple, pla^ in contest ly means of a rubber 
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end of which is introduced the neck of | 
the retort a (Fig. 141), «nd into the 
other the tube of the refrigerator. 
The latter being held in an inclined 
position by means of a clamp, a current 
of water traversing it from top to 
bottom, and a bent tube being adapted i 
to its lower extremity, the free ex- I 
tremity of the bent one is fixed into 
the flask that is to collect the product. 


be replaced, and advantageously too, 
in many cases, by any other spherical 
vessel with a narrow neck. In thiSi 
case the receiver is closed (Fig. 142) by 
a cork or rubber stopper containing an 
aperture that is traversed, through 
shght friction, by a glass tube. This 
latter is so bent that the angle formed 
by its 2 branches shall correspond to 
the inclination that is given to the 



We may also suppress the central tube r ^ 

of the refrigerator in the flask 6, kept 
inclined. To facilitate this arrange¬ 
ment, the neck of the retort is cut at refrigerator. The external extremity 
a point where it has the same external of the tube is connected with the re- 
diameter as the tube of the refrigerator, frigerator by means of one of the 
and is then edged with a flame. Again, arrangements described above for the 
if the difference between the diameters neck of the retort. As for the internal 


is considerable, we may, by means of 
a flame, draw out slightly the one of 
the two tubes that is the larger, and 
cut it at the proper point to obti^ an 
equality in the diameters. Finally, 
we may solder to the extremity of the 
refrigerator a cylindrical tube, 2 or 3 
cm. in diameter and 6 or 7 in length, 
into which is fitted the neck of the 
retort previously provided with a cork. 
This latter contains an aperture running 
in the direction of its axis, and the 
whole is ammged so as to form a tight 
joint. 

When the substance distilled attacks 
wk and rubber, the neck of the retort 
IB drawn out to a sufficient length to 
allow the tube that terminates it to 
the refrigerator to some depth. 
The rubber wiwi which the two parts 
of the apparatus are connected is thus 
oajrly out of the range of the vapours. 

It is very evident that the stm may 


extremity, it is well, especially if the 



Fio. 143. 


tube is narrow, to bevel it off so as to 
facilitate the flow, drop by drop, of the 
condensed Uquid, which accumulates 
therein, and which, without such a 
precaution, might be carried along 1^ 
the vapour toward the refrigerator. 
Moreover, in tlie case of a Itqiud that 
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would attwk the joints, the bent tube 
tliat fits into the neck of the receiver 
|nay be that of, the refrigerator itself. 

(6) One of the simplest forms of still 
consists (Fig. 143) of a tin can or bottle 
in which the water is boiled, and to this 
a tin tube is adapted by means of a cork, 
one end of this tin tube termin¬ 
ating in a coil passing through a 
tub or other vessel of cold water. 

A gM burner, as shown, is a con¬ 
venient source of heat, and in 
order to ensure a complete con¬ 
densation of the vapour, the 
water in the cooling tub must 
be changed now and c^ain. 

(o) Sometimes the vapour is con- 
deni^ by being allowed to play against 
the inside of a conical cover which is 
adapted to a saucepan, and is kept cool 
by the external application of cold 
vater ^ and in this case the still takes 


I ^ An extemporised arrangement of a 
I similar charsfcter may be made by pass- 
I ing a tobacco pipe through the side of a 
tin saucepan as shown in Fig. 146, and 
invertii^ the lid of the saucepin; if 
the lid is now kept cool by frequent 
changes of water inside it, and the pipe 


is properly adjusted, so as to catch (hi 
(Wppings from the convex side of the 
lid, a considerable quantity of distilled 
water may be collected in an hour or 
so. 

(c) The apparatus shown in Fig. 147 
works admirably, and is very conve- 



n^t. a is a common tin saucepan, 
with a small hole in the side, for a to- 
bwco-pipe; 6 a steamer,*’ on top, 
with a bottom like mi invertied cone, 
1 in. of wire being soldered at the apex. 
A gas jet (Bunsen’s, if poM^e) boils 
Fio. 146. the water in the saucepan i the aaoend* 

w , ingsteam is condensed on the lowersur- 

.^f^re^n^by Figs. 144,145, Uce of the steamer, runs down to the 
■ «r.’ ?®^4en.rf mter trioklM point of the wire, down the piM into 

^ ’*‘**®- A mUl jet of eSSwnter 

ilowe out at the spout. i keep, j cool. ‘ ' 










Distilling : Small Apparatus for General Purposes. 455 


(/) Fig-148 illustrates a little earth- j 
enware distilling appart^us in use 
among the Japanese. It consists of 4 | 
pieces ; a boiler a, on to which fits a 
short cylinder with a perforated bottom 
6 , and over this a condenser c, with a 
cover d. The cover being removed, a 
stream of cold water can be kept run¬ 
ning into the condenser by means of a 



Fig. U8. 


bamboo, and the overflow carried off 
by the spout at its base. Round the 
b^e of the inner side of the middle 
cylinder runs a ledge which forms a 
channel opening into an exit spout. 
The materials for distUlatiou are put 
into the boiler, and the whole is placed ! 
on the ordinary hihatchi^ or domestic ! 
fire-box. The vapour passes through 
the perforated botttim of the cylinder, 
collects in drops on the dome-shaped j 
inner surface of the condenser, runs , 
down into the channel beforedescribed, 
and is collected at its exit from the | 
spout. This little contrivance is known 
by the Japanese under the name of 
hmdyih or rmthUci, which is doubtless 
Bome corruption, throt^h the Dutcl\, 
of the word alembic. In the country 
districts peppermint is largely used as 
a corrective for water rendered muddy 
and otherwise unsuitable for drinking 
by rains, as well as for other domestic 
purpo®®8j a-nd this apparatus is one 
of the means employ^ for its distil¬ 
lation. 

(g) Lord ^yleigh has described 
a form of still which may, perhaps, 
have important industrial appUcations. 
From theoretical considerations, and 


from certain experiments, he was led 
to the view that it would be advan¬ 
tageous to feed in the liquid to be dis¬ 
tilled, not, as usual, at a point where 
the temperature is highest, but else¬ 
where, thus enabling the more volatile 
component of the crude liquors to be 
drawn off continuously at one end, 
whilst the less volatile is withdrawn 
at the other. His apparatus, which 
has given good results even vrith alco¬ 
hol, consists of a couple of coils of cop¬ 
per tubing, 12 millimetres in diameter. 
Each of these coils was placed in an 
iron pail, the two being arranged on 
different levels. The longer coil was 
placed in the lower pail, where it was 
surrounded by boiling water. The 
other coil was surrounded with water 
kept at a temperature of 77° C. The 
two spirals were connected by a glass 
tube having a branch through which 
the liquid to be distilled was fed in. 
This glass connecting tube was inclined 
at the same angle with the horizon as the 
coils of the tubing, so that the gradi¬ 
ent of the whole system of tubing was 
uniform from end to end. The open 
end of the top coU was connected to 
an ordinary condenser, in which the 
spirit distilled was collected, whilst 
the watery constituent was collected 
at the lower end of the tube system. 
The still, it will be seen, works con¬ 
tinuously. The liquor to be distilled 
being fed in between the two coils, a 
double stream is established in the sys¬ 
tem, a stream of vapour ascending to¬ 
ward the upper coU, and a stream of 
liquid descending towards the lower 
one. In these conditions veiy little 
spirit reaches the end of the lower 
coil, and very little separable water 
the end of the upper ooU. It is well 
known that by distillation pure and 
simple it is impossible to f^ spirit 
from the last 10 per cent, of water, 
and in the experiments in question 
the concentration attained ranged from 
89 to 90*3 per cent, of spirit, and 
the water collected at the lower end 
never contained more than ^ per cent, 
of alcohol. 

(A) A homely still can be made with 



456 DiSTiLLiKa: Small Apparatus for General Purposes. 

one of those lai^ stone bottles used for no expense. It permits of a continu- 
beer, saj a S-g^. one, with a vent at ous supply ^f hot water to the still, so 
the bottom for a wooden oock. That . that the contents of the latter may 
would be the condenser. For the still i always be kept boiling rapidly, and as 
or vaporiser get one of the steaming a consequence it condenses the maxi¬ 
kettles used for bronchitis. To the mum amount of water with the mini¬ 
tube of that fasten by a union a length mum of loss of heat. If the supply of 
of pipe that will reach from where you water at D be carefully regulated, it 
generate the steam to the bottle, which | will be found that a continuous current 
latter place outside upon your window | will be passing into the still at a tern- 
sill. ii a north front, so much the j perature of altout 180° F., or, if prac- 
better. Take the pipe § down into tice suggest the desirability of running 
the bottle. The sukace of the laige in the water at intervals, tliis can Iw 
bottle exposed will condense the steam, easily arranged. It is necessary that 
and the liquid can Ije drawn off at | the level at A should be two inches or 
bottom as wanted. Use tin pipe. | thereabout higher than the level of the 
Have the nose of bottle open. | bend at C, otherwise there may not be 

(t) The arrangement shown in Fig. i sufficient head to force a free current 
149, is one that may readily be adapt^ I of water against the pressure of steam. 

It will also be found 
that the still should 
mly contun water to 
the extent of about 
I of its capacity when 
distillation is com¬ 
menced, as the water 
in the condenser be¬ 
comes heated much 
more rapidly than the 
same volume is vapor¬ 
ised. By this exig¬ 
ent a still of 2 gal. 
capacity will yield 
about 6 gal. per day, 
a much greater quan¬ 
tity than could ever 
- to, and is specially suited for, the old be obtuned under the old qrstem, 
fashioned stills which are in frequent which required the still to be recharged 
uaeMnon^ {^lannacUto forthe piupose with cold water every time 1| 
of distilling water. The idea is ex- had been taken off. The objection 
tremelynmple, but thoroughly efficient to all such continuous or automatic 
in actual practice. Thes^ is of thin furangements is, of course, that the 
oo|^)er, 2 capacity, and the con- condensed water contains all the frM 
denser is w usw wcsrm surrounded ammonia that may have existed in 
with cold water. The overflow of the water originally, but it is only in 
warm water from the condenser is not cases where the water is exoeptionsllT 
run into the waste as in the ordi- impure that this disadvaatss^ «4il 
nary course, but carried by means of berome really serious. (T. limn.) 
a bent tube A B C. to the supply pipe Solar Distillation.-:^^ 
of the still. The bend at B acts as a atus empWed in Las Salinas in Chile, 
t»p, which prevents the escape of for the distillation of water by the 
.liteiua, The advantages of this action of the sun's rays, wm de¬ 
arrangement are obvious. It is per- signed by Charles Wilson in 1872. 
fectly simple, and can be adapted at The site selected for tt^^tablishmsnt 
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was a smooth plain, with an inclination i 
of about 1 in 100 tow%rd8 the old 
watercourse, in which are wells for [ 
salt water. The apparatus consists i 
essentially of a number of long shallow I 
troughs, filled with water, and covered 
by a sloping glass roof. The water is ' 
evaporated by the sun’s rays passing 
through the glass ; the vapour is con¬ 
densed on the under surface of the 
glass, runs down to grooves cut in the 
wooden frame, and thence, by a system 
of pipes, to the fresh-water tank. 
There are in the establishment at 
Salinas 64 frames, each 200 ft. long by 
4 ft. broad, giving a total area of 
51,200 sq. ft. of glass. Each frame is 
composed of 2 principal parts, the 
water-trough and the roof. The 
trough is constructed of 3 longitudinal 
sleepers, 4 in. by 4 in., on wliich the 
planking (1^ in. thick) is laid. The 
sides are composed of timbers, bolted 
to the sleepers at every 6 h., the 
whole l)eing carefully jointed inside 
with putty, to render it perfectly 
water-tight, and having an inclination 
of about 1 in. in the total length in | 
the direction of the wash-out plug. | 
The roof is constructed in 10 lenf^hs 
of 20 ft. each. The sides are of pine. 


trough, and a wooden plug for wash¬ 
ing out is provided at the lower end. 
There is also, at the lower end, an 
overflow pipe, the point of which is 
turned down below the water, to pre¬ 
vent the escape of vapour. The salt 
water is pumped from the wells a 
windmill into a tank at the upper end 
of the grounds, sufficiently large^to 
contain about 4 days’ supply. The 
water from the tank is distributed to 
the various troughs by a 2-in. wrought- 
iron pipe, with the necessary connec¬ 
tions. The fresh water is collected 
from the small leaden pipes into a 
1 ^-in. wrought-iron pipe running be¬ 
tween the troughs, and connecting 
with a 2-in. main pipe at the end, 
which leads to the storage tanks. To 
increase the evaporation, the bottoms 
of the troughs are blackened with log¬ 
wood and alum, and are washed out 
every second day, by running salt water 
through them. 

When first set to work, the establish¬ 
ment produced daily, in summer, up¬ 
wards of 6000 gal. of fresh water, 
about equal to 1 lb. of water per sq. 
ft. of gl^ ; but after the opening of 
the railway, the owners grew careless, 
and allowed the troughs to get out of 


with the upper edge properly cut to 
receive the glass, and a groove for j 
conveyii^ the condensed water to the 
outlet-pipes, which are placed at the ’ 
lower end of each section, the grooves j 
having an inclination of 2 in. in 20 ft., j 
in addition to the inclination of the 
trough. The end frames of the 20-ft. ' 
sections of the roof, excepting those i 
which coincide with the ends of the j 


repair, so that, through leakages and 
insufficient cletmsing, the production 
gradually fell off to about ^ of the 
above. Wlien not properly attended 
to, crystals of soda and lime sidphate 
(Glauberite) form in the troughs, 
directly diminishing the production, 
and indirectly leading to loss by leak¬ 
age when the crystallisation takes place 
between the planks, and so forcing 


troughs, are carried down to a little i 
below the water-level, to prevent the | 
esrape of vapour in the ]oint, there 
being, in fact no outlet for the vapour, i 
excepting by the small leaden pipes ' 
which carry off the condensed water. | 
The ridge is supported by the end J 
frames and intermediate uprights rest¬ 
ing on the bottom of the trough. 
The sashbars are movable, so as to suit 
varmg widths of glass. 

'Die salt water is admitted by a 1-in. 
cook at the liigher end of the 


open the joints. When properly main¬ 
tained, the cost of water, including in¬ 
terest on capital, renewals of glus, 
etc., amount^ to less than 1 cent per 
gal. The principal item of expense is 
the renevm of glass broken by whirl¬ 
winds, which are very frequent in the 
locality. The staff consists of a clerk, 
who keeps the accounts, seUs the 
water, and manages the businees gener¬ 
ally ; and of a glazier, and 2 laborers 
for cleaning and repairs, and at intervals 
a carpenter to restore the woodwork. 
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The temperature of the water in the 
troughs at noon (when the thermo¬ 
meter stands at 80° F. in the shade), 
is 140° to 160° F. The distillation 
usually begins at about 10 a.m. and 
ends at about 10 f.m. 

Such an apparatus as this necessarily 
requires a good deal of we^ht owing 
to the cracking and decay of the wood¬ 
work, but a more permanent form 
could be readily erected with concrete 
or reinforced concrete construction. 

Tinctures, Extracts, etc.— 

(a) A very convenient and complete 
8 t^ is shown in Fig. 150. The body 



Fig. 150. 


holds over 3 gal.; the condenser has 
7 strught tul^ surrounded with the 
cold water introduced by a rubber tube 
from a hydrant or bucket of water 
placed higher than the still, and carried 
off as it becomes warmed by another 
tube as indicated by the arrows. By 
the dphon arrangement shown in the 
cut,it is possible to feed the still from 
a reservoir whilst distillation is in pro¬ 
gress, thus using a 3-gal. still where a 
much larger one would have been 
necemuy. The still may be set into 
•r kettle partly filled with water, and 
.thus used as a water-bath, or a sh^ow 
dhbi, with fiat rim, which aocompuiies 
the stai, may be placed between the 


two brass zing bands and clamped 
securely. , 

(b) Stevens arranged the apparatus 
shown in Fig. 161 for continuous dis¬ 
tillation. As soon as the water passes 



out of the boiler a, the float h lowers, 
letting a fresh supply of water from 
the condenser e through d, thereby 
keeping the water in the boiler at a 
constant level. This avoids the neces¬ 
sity of adding a large quantity of cold 
water at once, the effect of which 
would be to reduce the temperature of 
the water below the boiling-point. 

Cold water is supplied to the con¬ 
denser through e, and as it becomes 
heated and rises to the top, it is carried 
off through /. The boW and con¬ 
denser are joined at 
By leaving out the float and closing 
the inlet d with a cork, it can be used 
for distilling other liqukls. 

The apparatus is not patented, and 
should any pharmacist desire to make 
one for his own use, he can do so. 

(c) For the purpose of distilling a 
series of samples at one time, Dr. B. 
Landmann devised an apparatus which 
appears to be very cornet, and may 
fastened against the wall, so as not 
to interfere with other ati^abis space 
inthelaboratoiy. It oonaiits (Fig. 
of a common, tinned-iron' oooW A, 
21} in. long, 12 in. M gfr, and 2 in. 
deep, with a aeries of cmings a. for 
passing through tiie omensihg tubes, 
and an inlet and oot|M ter water ^ 
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and h. The cooler stands upon 2 iron | The condenser consists of a number of 
supports 6, about 9{ in. ]ong, to the ! glass tubes, which, if they are 1 in. 
front ends of which is attached the diameter and 24 in. long, expose a 
gas-pipe /, which is provided with 6 surface of 264 in., while that of the 
stop-cocks and a lateral burner. The surrounding cylinder is only 188^ in. 

The ends of the condenser tubes are 
drawn together and tapered, as shown 
in cut, to permit, if desired, the col¬ 
lection of the distillate in a narrow¬ 
mouthed bottle. The advantage gained 
by this apparatus, aside from the 
general one of convenience, is thus 
seen to be in the notable increase of 
condensing surface it exposes, which 
to that extent increases the ^ective- 
ness of the device—i. e. its rapidity of 
action. Compared with a Liebig con¬ 
denser of similar dimensions, this 
apparatus exposes probably 3 times as 
place by the two parallel rods c, and much condensing surface. The idee 
the iron framework rf, which is If in. of a tubular condenser, employed in 
distant from the cooler, has a height the manner set forth, is, in the opinion 
of 8 in., and a width of 2| in. The ; of the* American Journal of Pharmacy,’ 
receivers are placed upon a board which an excellent one, that may find useful 
is laid across the supports c. As it is | imitation in the chemical laboratory 
necessaiy that quite a number of I and elsewhere. The device illustrated 
connecting tubes should be on 
hand, it is advisable to bend 
them all after a pattern or 
drawing made upon a board. 

Should the corks through which 
the cooling tubes a pass not be 
sufficiently tight, it is only 
necessary to pour melted paraffin 
through the orifice^, until it has 
coated the bottom of the appar¬ 
atus. 

{d) The distilling app^tus 
represented in Fig. 153 is in¬ 
tended primarily for the use of 
pharmaceutical chemists or drug- 
giste, but it possesses features 
whidh will recommend it to many 
who have need of a trustworthy 
and quidt-acting stiil. The wide 
delivery tube is a useful feature, 
allowing as it does for the accumulation j and described was invented Joseph 
of vapour, and permitting the introduc- I P. Remington, whose recommendation 
tion of the hand. The body of the still j of its merits is based upon a continuous 
is of wrought iron or copper, with a lid I use of it for 3 years, 
fitting on ground edges, and held to- j (c) In chemical or pharmaceutical 
gather by screw-damps, as seen in the operations, it often becomes necessary, 
engraving. A gauge is fitted to show after having used an upj^ht condenser 
the quantity of liquid in the still, for the purpose of continuous extrac- 
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tion, to reverse the whole oondenser, 
in order to recover the volatile men¬ 
struum. This also necessitates, in 
most oases, a change of the current of 
water for cooling the appeutitus. All 
this may be avoided by constructing 
the condensing tube in the-manner 
shown in Fig. 154. From a bulbous 



expansion blown in the tube at its 
lower end, a tube o arises, provided 
with a faucet d, and subs^nently 
turned at a right angle downward. At 


denser is almost self-evident. If it is 
used for 0 (»^tinuous extraction, so that 
the condensed liquid constantly flows 
back into the flask connected with a, 
the faucet at d is closed. The con¬ 
densed liquid will then at first fill the 
tube c until it flows over into the tube 
a. Finally, when the operation is to 
be finished, a receiver is placed 
under e, and the faucet is opened, 
when all the condensed liquid 
may be collected tvithout disturb¬ 
ing the connections of the con¬ 
denser. It is advisable before 
opening the faucet d to dip the 
end of the tube e into a flask 
containing a portion of the liquid 
which is to be distilled over. 
The depth to which the tube 
may be dipped should be lees 
than the length of the column 
of liquid Contained between c 
and d. (Simand,) 

(h) Camphor .—The wet distillation 
of otunphor is a process for extracting 
organic products. The most general 
arrangement of the still and condenser 



Fro. 16 B. 


about the centre between the faucet adopted in the Tciadistido^^^ 
and the angle, the glass tube passes shown in Fig. 155. OflasiBalloncular 
tbrdugh a support connected with the stone wall a. serving to loam a fire* 
:oondeiiBer, whereby it is in a great lies an Iron plate r, ^ in. thh^* 

':nteaaure protected from bdng b^tn Ws is covered by a numerously poT' 
oSt. The use of this modified con- forated lid, luted ti|^% vn^ nroy* 
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which at the same time forms the hot- (i) PUmtt, or Seeds .—^To 

tom E of the vessel b, wjiich is 3 ft. obtain the essential oils, from flowers, 

4 in. high, and 18 in. wide at the top. plants, or seeds, the oleiferous ma« 
Near the bottom is a square opening D, terial is placed in an iron, copper, or 
which may be closed by a boa^. The glass still, of 1-1000 gal. capacity, and 
whole is clothed with a thick coating is covered with water , superposed is 
of clay c, held fast by a binding of a dome-shaped lid, terminating in a 
bamboo hoops a. The upper opening coil of pipe, placed in a vessel of cold 
is closed by a clay-luted cover a, hav- water, and protruding therefrom with 
ing a hole in the centre, furnished a tap at the end. On boiling the con- 
with a cork K. Just under this cover, tents of the still, the essential oil 
a hollow bamboo stem leaves the still passes over with the steam, and is con- 
and passes to the condenser A. This densed with it in the receiver; the oil 
consists of a 4-sided box open beneath, and water separate on standing. A 
divided into 5 inter-communicating great improvement, introduced ly 
compartments by means of 4 parti- j Drew, Heywood, and Barron, is the 
tions, and tum^ with its open aide I use of a steam-jacketed still, as shown 
into a vessel M con¬ 
taining water. This 
condenser is kept con¬ 
stantly cool by a 
stream of water, led 
over the top means 
of the pipe 6. The 
distillation is con¬ 
ducted in the follow¬ 
ing way. After re¬ 
moving the cover o, 
the vessel b is filled 
with the chips of 
camphor wood, the 
cover replaced and 
well luted with clay; 
then through the 
opening k, a certain 
quantity of water is 
run in, which, after 
saturating the chips, 
will collect in the pan 
F. Gentle firing is 
now commenced, and 
is continued for 12 
hours, so as to keep 
the water in F at a Fio. 156. 

steady boil. The as- . 

cendmg steam, finding its way among in Fig. 156. Steam iB8Uppli<^from a 
the chips, carries all the camphor with boiler by the pipe a into ^e jacket h ] 
it, and on condensation in the cooler within the hc^ of the still, is fixed a 
H, the camphor is deposited, and re- ‘‘irouser’* o, a double-brandhed stixrtt 
moved at suitable intervals. curved to the fcmn of the pan, and 

Such a simple and efficient apparatus having a chain attached and made to 
ought to afford a valuable hint to many drag over the bottom, the whole being 
a colonist who wishes to utilise natural set in motion by means of the h a nd le 
products of a imMar ohamcter. d. The still is charged, and nearly 
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filled with water; the head is then 
bolted on, steam is admitted into the 
jacket, the contents are well stirred, 
and soon the oil and steam are carried 
up the pipe e, condensed in the re- 
fngerator /, and let out at ff into the 
receiver A. Here the oil and water 
separate and escape by different taps. 
In the illustration, it is supposed that 
the oil obtained is heavier than water ; 
it will then sink, and be drawn out by 


I change duties. Before commencing 
I operations, the siphon I is filled with 
j water to prevent the escape of va- 
I pour. 

(j) An apparatus constructed by 
j Rigaud and Dussart is arranged so 
that dry steam enters directly among 
: the matters to be distilled, and the 
' temperature is always maintained at a 
J high point. This is shown in Fig. 
t 157. It is claimed to yield a larger 



Fio 167. 


and superior product, and 
to prevent all cliance of 
creating an empyreumatic 
odour, such as sometimes 
happens with other forms. 

(k) Distillation as a 
means of obtaining essen¬ 
tial oils is worthy of every 
consideration. Generally 
it should be effected by 
steam*; but there are 
cases (bitter almonds, etc.) 
where contact with water 
is necessary for the pro> 
duction of the oil, while 
in others, open fire and 
steam are equally applic¬ 
able, though the latter is 
superior. The water em¬ 
ployed must be perfectly 
pure and neutral, though 
in some cases' (sassafras, 
cloves, cinnamon, etc.) 
common salt is added to 
raise the boiling - point. 
The receiver is always 
some form (there are 
many) of ** Florentine 
receiver.” In some in¬ 
stances (anise, etc.) where 
the distillation • products 
ure solidifiable at a low 


the lower tap f, and, as soon as the 
water reaches the level of the upper 
tan 2;, it will flow into the siphon-fun- 
mn f, and tliience into the still. Thus 
the same water is repeatedly used in 
the BtiU. The pip^ fa conveys cold 
.wiifeir til* /; the 

water escapes as it becomes hot by the 
n. ^en the oil distill^ is 
lighter than water, the taps ik ex-\ 


temperature, the con¬ 
denser-worm needs to be warmed 
instead of coofled. 

Mercury is so Jaigely Used both 
m the laboratory and for industri^ 
purposes^ suchas ore reduotioi^elecl^ 
engineenng, and so on, that a quick 
and efficient means of purifying it is 
a valnshle acquisition. 

The usual ntNNaaes for purifying 
merouiy are either cheiideal, such as 
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treatment with dilute sulphuric acid, | 
etc., or mechanical, such as shaking j 
and filtering through wasli-leather, or 1 
distillation, either in vacuo or under 
the ordinary atmospheric pressure. 
Of all these methods the best is distil- 
k<tion m vacuo. 

Prior to distillation it is well to 
filter the mercury through a cone of 
wilting paper with a very small orifice 
at the apex, and to remove the lead or 
zinc present by chemical means; for 
the rate of distillation is lowered by 
these impurities. The presence of 
0'0001 p^ of lead is said by Gmelin 
Krant to reduce the quantity of mer¬ 
cury distilled in a given time from 67 
to 5. Gold, iridium, copper, tin, nickel, 
cadmium, and arsenic do not influence 
the nvte of distillation. 

Thi*. distillation of mercury at ordi¬ 
nary pressure is an inconvenient pro¬ 
cess. The first apparatus for distilling 



in vacuo was probably devised by 
Weinhold, and others ^ve been de¬ 
signed since by Weber, Shaw, Wright, 
and others. The arrangement of 
Clark, however, differs from all these 
in the important respect of dispensing 
with an auziliiiry Sprengel air pump, 
and in, so to sp^, acting as its own 
^ pump. This is effected by supply¬ 
ing the mercuiy to be distill^ from a 
movable reservoir in the form of a 


constant level regulator. On raising 
this reservoir, Fig. 158, the mercuiy 
is supplied to the distiller. 

The distiller is shown in section in 
Fig. 159, and consists of a lead glass tube 



a 5 36 in. long and about § in. internal 
diameter. About 2 in. from its closed 
upp^ end is blown a bulb, about 2 in. 
diameter. The lower end passes 
through an air-tight cork of rubber, 
closing the top of the cistern d c, and 
ends at 6, a little below the tube f. 
The cistern do ia made of glass tube 
1 in. diameter and 12 in. long and has 
two short pieces of “ quill ” tulang e/ 
sealed into it. The lower end is also 
closed by a cork, through which passes 
a piece of Spren^ tube i 86 in. long, 
and having a piece of quill tabling A 
about 24 in. long sealed mte the upper 


464 Distilling ; Mercury, Spirit. 


end. The top of this tube is nearlyin 
contact with a. The internal diameter 
of the Sprengel tube should not much 
exceed 1 mm., and the bend of the 
lower end is best when not much more 
than 1 in. radius. 

The base of the stand is a. wooden 
tray GD, from which rises a board 
DE, cariying a shelf AE, perforated 
in the centre with a hole allowing the 
glass bulb to pass through it. A large 
cork F is bored with a hole of rather 
less diameter thah the tube a and 
the cork is cut in halves. The tube is 
held in position by tivisting a piece of 
copper wire round the halves of the 
cork. The cistern is secured by string 
passing tlirough holes in the project¬ 
ing piece of wood B. A block of wood 
serves to support the end of the tube 
t, and a tin cylinder notched round 
the top, and covered with a fiat tin 
late, keeps the bulb surrounded \rith 
ot air, while a mica window at the 
side allows the height of the mercury 
in the bulb to be ea^y seen. The pipe 
of the luass ring burner passes through 
a hole in the tin gas plate, and the 
ring, slightly la^er than the bulb, is 
perforate on its inside with mcmy 
Wes. 

The eonstant level reservoir is a huge 
glass bottle provided with a tubulure , 
at the side. Similar bottles are now | 
made for the mercuiy pumps of electric 
incandescent lamp manu&cturers. 
Into tibie tubulure passes a glass tube 
I;about 8 in. long and 4 diameter. 
Its out«* end is closed, and into the 
upper and under aides are sealed two 
pieces of qmll tubing t j. The top of 
the uig>er end is open, but the lower 
j if oonneoted with the cistern of the 
diftOler by a narrow piece of rubber 
tubing fa, about SAft. long, inclosed 
ih a eanvas tube. The tittle ” fun¬ 
nel 0 and small glass stop-cock « are 
hIIbo fitted ^-tight into the bottle by 
a rubber tube. The reservoir is placed 
oa an adjustatfie table stand on the 



the thistle funnel c into the reservoir, 
while, wth a short piece of rubber 
tubingand gZasa rod, the tube e is closed 
securely (Mjg. 169) at the top by the 
cistern. Then the reservoir is raised. 
The mercury gradually rises in the cis¬ 
tern, and by compressing the air in the 
upper part is forced up the tube a b, 
and then filling the bulb “ sprengels ” 
down the tube h i. The reservoir may 
then be lowered to its stand on H, and 
the rubber stopper removed from the 
tube c. The reservoir is set in action 
by attaching a piece of rubber tube to 
the stop-cock s, and sucking out air 
until, passing down the tube i it bub¬ 
bles up through the mercuiy in the 
reservoir. Then the stop-cock is 
closed, and the reservoir is adjusted at 
such a height in the stand that the 
mercuiy is nearly at the'top of the 
bulb in the distiller. Thus set in ac¬ 
tion, tlie level of the mercury in the 
cistern c d will be kept constant untU 
almost all the mercury has been die- 
tUled. 

To start the distillation the tin plate 
which covers the cylinder is removed, 
and the gas is lights. A few minutes 
later sufficient mercury will have dis¬ 
tilled over to displace the impure mer¬ 
cuiy originally present in the narrow 
Sprengel tube t. - • 

The reservoir is replenished with 
mercury without interrupting the dis¬ 
tillation, by placing a screw pinch-cock 
on the rubber tube leading to the cis¬ 
tern of the distiller, opening the cock 
s, and pouring the mercury into the 
reservoir through the funnel c. Then 
a few bubbles of air are sudked out of 
the reservoir as already described, the 
stop-oock is closed, and the screwclamp 
is released from the rubber tube. The 
level of the mercuiy in the diitiller 
remains as before. 

Such an apparatus as thatHluiitrated 
will distil abwt 2'lb. of merohiT par 
hour with an expenditure (^#ery little 
gas. Zimf cadmium, magn^um, and 
other metfl^ may also be diiUlled by 
the same plan. 

(Alio m 

The distiUato of flpiri|,la igmpiam 
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for the purpose of separating the . from that of a liquid at 212° F. to a 
alcohol more or less frorq^the water, vapour at the same temperature. The 
The boiling-point of water at the ordi- quantities of heat required by different 
nary standard pressures of the atmo- j liquids in these changes varies greatly, 
sphere, equal to 30 in. of mercury, is ' but the variation is greatest when they 
212° F. (100° C.), that of alcohol ‘ pass through the second phase. Thus 
173-1° F. (78-5° C.). At the sea 1 lb. of steam at 212° F. if converted 
level, the pressure of the atmosphere into water at 212° F. will give up heat 
may frequently vary between 28 * 5 and sufficient to raise 996 lb. of water from 
30-5 in.; the boiling-points of water 60° to 61° F. The heat rendered up 
corresiwnding to these temperatures by 1 lb. of alcohol vapour at 173° F. 
are 210° F* and 213° F. Indeed, during condensation to liquid at 
changes in the weather may cause the 173° F. will heat 374*9 lb. of water 
boiling-point of water to vary as much from 60° to 61° F. These figures ^ 
as .*5° F. in our climate. These altera- sufficient to show tliata small quantity 
lions in pi-essure would cause corre- of steam will boil a large quantity of 
sponding changes in the boilmg-point alcohol. Stills of improved construc- 
of alcohol. If we gradually raise the tion depend upon this principle. 
temi)erature of alcoholic fluids to a When a mixture of alcohol and water 
point when vapours are freely formed, [ is distilled, the liquid will not lx)il coii- 
it is observed that though there is a stantly at 173° F. until all the alcohol 
continuous absorption of heat, yet the has passed over, but will rise in tern- 
liquid docs not increase in temperature. ! perature gradually throughout the 
The heat which is absorbed during the I distillation until 212° F. has been 
first period is doing work of a different! reached. The distillate, if separated 
character from that employed subse-1 into fractions boiling tetween fixed 
quently. There are two phases in the i points, consists of a series of mixtures 





Fig. 160. 

process, and two different kinds of t of alcohol and water in definite pro- 
work performed by tlie heat employed portions. The mixtures richest in 
in boiling even a kettle of water. alcohol come over first, that is to say, 

The first phase is indicated by a rise at the lowest temperature, 
of temperature from 60° F. to 212° F.; The latent heat of the vapour of a 
the second ptiase a change of state, liquid with a high boiling-point, can be 
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made to boil a liquid with a lower 
boiling-point; for instance steam at 
212° F. can boil alcohol at 173° F., 
and alcohol at 173° F. in turn can 
boil ether at 94 * 8° F. With a simple 
still, strong alcohol can be obtained 
from wash by repeated distillation only. 
Woulffe realised the fact that this 
wasteful and tedious process could be 
dispensed with, by connecting together 
a number of rectifying chambers in 
such a manner that the vapour driven 
off from the chamber nearest the fire 
should be condensed in the second, 
and by the heat given out by its con¬ 
densation cause the more volatile por¬ 
tions of the liquid of the second to 
distil into the third chamber, and 
those of the third into the fourth, and 
so on, until a sufficient degree of con¬ 
centration is attained. 

(6) The silkiest form of spirit still 
is shown in 160, Mid consists of 
2 essential parts, the still or boiler A, 
which is nutde of tinned copper, and 
enters the furnace, and the cooler or 
worm C, a pipe of block-tin or tinned 
copper, bent into a spiral and connected 
with the top of the still. The liquid 
is boiled, in the still, and the vapours 
passing over are condensed in the pipe, 
which is placed in a tub or vessel con- 
tainin|^ cold water. This simple appa¬ 
ratus IS not much employed in distil¬ 
ling, as it is impossible, to get suffi¬ 
ciently pure pr^ucts from it on a 
commercial scfde*. In an arrangement 
of this kind, the vapours of alcohol and 
water are conden^ together. But 
if, instead of filling the cooler with 
cold water, it be kept at a temperature 
of 176° F. (80° C.), the greater part of 
the wato* will be condensed ; Imt the 
. idcohol, which boilsat 172J° F. (78° C, \ 
musses through the coil uncondensed. 
If, therefore, the water be condensed 
and collected separately in this manner, 
and the alcoholic vapours be conducted 
into another cooler, kept at a tempera- 
tore below 172|°F. (78° C.), the 
al^hol will be obtained in a much 
h%her. state of concentration than it 
wo^d be by a process of simple distU- 
ktlon. Supposing, again, that vapours 


containing but a small quantity of 
alcohol are (.brought into contact with 
an alcoholic liquid of lower tempera¬ 
ture than the vapours themselves, and 
in veiy small quantity, the vapour of 
water will be partly condensed, so 
that the remainder will be richer in 
alcohol than it was previously. But 
the water, in condensing, converts into 
vapour a portion of the spirit contained 
in the liquid interposed, so tliat the 
uncondensed vapours passing away are 
still further enriched by this means. 
Here, then, are the results obtained : 
the alcoholic vapours are strengthened, 
firstly, by the removal of a portion of 
the water wherewith they were mixed; 
and then by the admixture with them 
of the vaporised spirit placed in the 
condenser. By the employment of 
some such method as this, a very satis- 
factoiy yield of spirit may be obtained, 
both with regard to quality, as it is 
extremely concentrated, and to the 
cost of production, since the simple 
condensation of the water is made use 
of to convert the spirit into vapour 
without the necessity of having re¬ 
course to fuel. The construction of 
every variety of distilling apparatus 
now in use is based upon the above 
principles. 
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Door Hanging. 

It is peculiar to note that, practically 
but little improvement has been made 
in the hanging of room or outer 
doors, except that which has been 
effected by the hinge maker, who 
certainly has introduce a good deal of 
ingenuity into his work, particularly 
of late years, but which h^ not done 
away with the unsightly gaping crack 
that always appears down the hinged 
edge of a door when it is opened to 
even a trifling extent, this crevice per¬ 
mitting anyone outside to view the 
greater part of the apartment within 
almost at a glance, and also allowing a 
keen draught to p^s thiough, wliich 
although not objectionable in summer, 
is intolerable in winter, and it is in 
winter that the draught is stronger, by 
reasdn of the fire being alight in the 
room. Yet both of these objections 
can be obviated in a most simple and 
inexpensive manner—so cheaply, in 
fact, that every door in the house 
might be so fitted, from the kitchen 
to the attic. 

The want of such a remedy has been 
quite recognised for many years, and 
probably from the time tliat doors 
were first introduced, and resource 
has been had to strips of ornamental j 
leather, draught tubing, etc., and with 
valuable doors by maluiag the edge of 
the inner stile semi-circular, this 
rounded edge fitting and working in a 
circular recess in fiie door frame, or 
post; but this latter means necessitates 
very skilful workmanship, and, as a 
butt hinge cannot be used, the door 
has to be pivoted top and bottom at 
proportionatelygreaterexpense. There 
are also other ways of fashioning the 
stile edge and door frame to the same 
end; but none have general favour for 
common doors on account of the greater 

OOBt. 

The method about to be described 
may have occurred to the minds of 
many, and ma^ probably be found in 
use, its simplicity being so marked that 
it cannot have escaped notice; but tiiat 


it is not generally known is quite cer¬ 
tain, and this &ct makes its description 
desirable. 

It is, of course, within everyone’s 
knowledge that a hinged door when in 
the act of opening describes a segment 
of a circle, as indicated by the arrows in 
Fig. 161, and this circular movement 



Fio. 161. 


not only takes place at the outer edge 
but at all pomts along the width of the 
door, even at the hinged edge (where, 
of course, the circle describe is much 
smaller), as indicated by the arrow 
point and dotted line in Fig. 162. It 



is this circular movement that thnms 
open the joint thatmustexist between 
the door-Btile and the door-post, tins 
2 H 2 
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joint being perhaps perfectly close 
while the door is shut. 

Now, if we take a slip of wood with 
a circular bead at its edge, as Fig. 163 



Fio. 163. 


(section about full size), or the bead 
could be provided at the extreme e^e 
of a piece of moulding, as Fig.l64 



Fig. 164. 


(about half natural size), and place it 
so that the bead covers the joint 
between the stile and the frame, the 
remedy is complete, as the hinged 
edge of the door will be found to work 
arownd this bead without the least 
difficulty, not in any way coming in 
contact and wedging one against the 
other, as may be supposed, but work¬ 
ing freely, and in a manner that will 
please the eye of a skilled workman, 
and the object aimed at will be found 
to be fully attained, as this bead will 
obstruct the view t^ugh the fissure, 
and make it very nearly draught-tight. 

In applying this bead for the purpose 
explained it is necessary to observe 
just three things: Firstly, the bead 
must be round, as shown in Fig. 163 ; 
secondly, it must be placed so that, 
the centre of the bead comes over the I 
joint (when the door is closed), so , 
that a straight line continued from the 
joint would intersect the bead as near 
as possible exactly across the centre; 
thirdly, the size of the bead is gov¬ 
erned the projection of the knuckle 
of the butt, so that a 3-in. butt which 
is commonly fixed with the knuckle 
projecting |-in. to the centre of the 
would require a J-in. bead—i.e. what¬ 
ever the projection from the stile to 
the centre ^ the hin^ pin is, then 
the bead requires to be double this 
•Lse; but this is only a theoretical 


measurement, as the edge of the stile 
never comes perfectly tight against 
the door-frame, and a little larger bead 
will generally be found desirable, but 
this can be ascertained by offering up 
a piece of bead, or even a pencil, but 
it is not at all necessary that a very 
exact fit be obtained, as moderate 
accuracy will be found quite sufficient. 

Fig. 165 shows the position of the 
bead over the joint, the dotted line 



166 . 


showing how the centre of the bead 
should be made to come opposite the 
I joint; and Fig. 166 shows the butt 
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and the outline of the bead (which 
comes above and below it, as no bead 
can be placed just where the butt 
projects) ; and by referring to Rg. 162 
it will be seen how the stile 
arownd the bead as the door is openw, 
the bead all the while obstructing ®he 
viewand the passageol dn^irtghtthiough 
the joint. ’ ^ 

It will be noticed that in 1^. 166 
a laige-sised bead is shown, this being 
neoessaiy by the greater projection of 
the butt knuckle. This ett^fgestion 
I, will be found easy df application, ana 
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there is no reason why it should not 
be adopted with all doqp, as it is 
generally recognised that although an 
open craok always shows itself down 
the hinged edge of a door when it is 
open, it would be much better were 
the crack absent. (* Building News. ’) 




Drain Pipes. 


Jointing. —(a) In Fig. 167 we have, 
in section, the ordinary cement joint 
as it is applied to pipes having onli- 



Fio 16Y. 


nary socket and spigot ends. The 
cement material is made up of 1 part 
Portland cement and 1 part of sharp 
washed sand. This, when well trow¬ 
elled, makes a joint tliat can be relied 
upon, and it will be seen that the fol¬ 
lowing examples of patent joints are 
mostly back^ up with cement, wliich 
Bays much for this latter material. 


(b) Fig. 168 is Doulton’s“ self-adjust¬ 
ing” joint, made expressly to admit 
of a slight straiu throwing the pipes 



Fig. 168. 


out of alignment; in fact, it is stated 
to be possible to lay a drain to a curve 
with tliis joint, and yet be as sound 
as if laid straight. The joint is formed 
of two bands of composition, cast one 
j on the spigot and one in the socket of 
the pipe, as shown. The composition 
on the spigot has a slightly rounded 
surface, while the lining of the socket 
is quite straight (like the interior of a 
I cylinder or tube). In consequence of 
I this arrangement, if a pipe is laid or 
pushed a little out of straight the 
rounded surface works in the socket 
much like a ball and socket, and even 
in event of a pipe being drawn out a 
trifle it does not necessarily break 
the joint. The joints are, of course, 
rapidly made, and it is claimed that 
they are particularly useful in water¬ 
logged ground (with water in the 
trench). In those cases, however, 
where no advantage is likely to be 
experienced by the flexibility of this 
joint, then the firm make what is 
called the “ Composite ” joint. This 
resembles the last, but the socket is 
made deeper to admit of the composi¬ 
tion joint being backed up with cement. 
The composition prevents the cement 
' working into the pipe. 

I (o) Fig. 169 is Stanford’s joint, much 
, resembling the last described. This 
j is an asphalt joint, but without being 
I adjustable in any way. It is backed 
I up with cement as shown, 

I Fig. 170 is another composition joint. 
/ 
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This has composition for the actual 
joint, but it is backed up with cement. 
In this case the composition on the 
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spigot end is made taper so as to 
ensure a fit, for with other joints of 
this kind the least inaccuracy in size 
amounts to little better tliau a failure 
by leaTiiw the joint unsound at that 
point. The cement backing in this 



Fio. 171. 

joint is made specially secure by thi 
oiroular channel shown in the socket. 

Pig, 171 isiHaaseirs patentdouble 
jointed pipe. It is claimed chiefly fo 


this that the joint, having a double 
bearing, coqpiderably reduces the likeli¬ 
hood of fracture or settlement. The 
two bands of bituminous materials are 
about in. apart, and lietween these 
rings is a space which is filled with 
liquid cement through a hole at top. 
The cement travels down, and fills the 
space around the pi]:)e, making a good 
junction between the composition 
joints, but some detractors pf this 
joint say that in this latter detail is 
the joint’s weakness. It is urged that 
unless the workman be very careful 
he may not have Ids cement liquid 
thin or clear enough to run into the 
space in a r^lar manner to ensure a 
good joint; on the other Iiand, if the 
liquid is too thin it may pass through 
the composition joint if it does not fit 
perfectly sound, imd so flow into the 
pipe. 

(e) Fig. 172 is Hassell’s single-jointed 
pipe, which is very simikr to the 
double, only that the outer rim of 



composition is omitteil, and when the 
' joint is being made a clay band is put 
' round where shown, previous to the 
I cement liquid being run in. Or, if 
desired, the whole of tht^ pM*t of the 
socket not occupied by tlu» ooxnpodlticai 
can be filled in with oemtttit in astiffer 
state in the usual way. 

(/) ^78 is Syices* Mtmt teiE«w 

joint, the Albion <^y Co., I^ied. 
Much has been expeefM hvm a jmnt 
mbodying the pnaeipie of 1it0 screw 
in some form, and as early as. 1862, 
Boultons exhibited pipes with » screw 
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thread formed in the stoneware itself, 
at the socket and spigo1| a washer 
being compressed between the ends of 
the pipe, when screwed up. The ex- | 
ample illustrated has had a share of < 
success, the screw collar, both on the 
spigot and in the socket, being of | 



Fig. 173. 


Stanford's composition cast on, this 
allowing a certain degree of flexibility 
when screwed up. The actual joint 
is effected by the compressed material 
shown where the edge of the socket 
comes against the spigot shoulder. 

(v) 174 shows the “ Paragon ” 

patent pipe, which is made with sockets 
concentric to the pipe. The object of 
this is to get a true hue or mvert 
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along the lower inside surface of the 
pipo without depending on the jointing 
ina terial to lift the spigot up and 
wing &e surfaces in line. On the 
right side of the illustration is a sec¬ 
tion through the socket and s{%>t as 
tlwy come together, and on the left 
will be seen how true the line of Ihe 
inner surfMes is, ^ough the spigot is I 
not in the oentre of the socket. A 
joint of this kind is to some extent an 


acknowledgment that the imder sides 
of the ordinary cement joint are often 
neglected, for it is not over conve¬ 
nient to get at them as a rule, yet 
notwithstanding this, none but the 
worst of workmen are guilty of m^lect 
of this kind. The joint is made with 
cement, much in the same manner as 
an ordinary socket joint. 

There are many other joints besides 
those noted, but what have been de¬ 
scribed emb^y the general principles 
and ideas that enter into the construc¬ 
tion of these special pipes. The writer 
has no wish to depreciate the value of 
special joints for purposes they may 
be particularly adapted for or for 
every day use, but under ordinary con¬ 
ditions h6 finds a cement joint, well 
made, is reliable and remains sound; 
more tlian this is scarcely needed, 
especially as it is the least expensive 
of any. 

ICethods of Testing. —The 
methods of testing the sanitary ar¬ 
rangements of a house are practically 
confined to three : viz. the hydraulic, 
or water test, the smoke test, and tlie 
odour test. There is also the air- 
pressure test, but, in the writer's 
opinion, it should neither be recom¬ 
mended nor used. It is too severe, 
being a test that for several reasons, 
not readily discernible to the average 
plumber, can make good work appear 
to give verj' doubtful, if not badresults. 
It cannot be called a simple test on 
this account, for it requires skill and 
care to judge whether a fall in the 
gauge is due to faulty work or other 
causes. The first of the three teste 
above named is only applied to the 
drainage system as a rule, whereas 
the two latter are sometimes utUirod 
for the whole work, (a) The water 
test for drainage is undoubtedly the 
most reliable, Mid will more readily 
and certainly show if there is a leak¬ 
age ; but with underground work the 
int where the leal^e ooours may 
out of sight and difficult to locate— 
that is, a little more so than with 
smoke or odour. For certainty of 
results, however, as just stated, water 
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should be the medium employed when 
testing lines of drains. With new 
work the system is tested with water 
before the pipes are covered in (all 
authorities now insist on the hydraulic 
test), and this test should include 
filling the cliambers or manholes as 
well as the lines of pipes, so tliat the 
entire system conhiins water and is 
under pressure. 

The writer considers that a pressure 
of 4-feet head of water is amply suffi¬ 
cient ; so that in instances of the 
drainage system having a total fall of 
more tlian tliis, say over 5 feet, it 
may be tested in two lengths or sec¬ 
tions. After this test it is the best 
plan, with new work, to test again 
when the pipes are concreted and 
finally covei^ in, as it oftentimes 
happens that this latter work brings 
about a leakage, depending, of course, 
on how carelessly it may be done. 
With the first test leakages can be 
looked for at the unoovM^ joints, 
but on testing covered work, a leakage 
can only be discovered by watching 
the level of the water at the highest 
point. It is, of course, desirable to 
include the chambers and manholes in 
the test, and by including these it is 
not always necessary to test the drains 
in sections. Testing separate lengths 
of drains may become necessaiy with 
covered work to locate a single leakage ; 
for should the water test, when appUed 
to a complete system, new or old, 
show that a leakage exists, it does not 
follow that the whole of the drains 
must be condemned, although this 
may be correct sometimes. This is a 
question that cannot always be decided 
easily without uncovering some of the 
work, but much can be judged by 
ascertaining the age of the system, 
and whether originally executed by 
reliable people, etc. When testing 
new work it may not be a joint or 
joints that permit of water escaping, 
tor unfortunately the pipes themselves 
may be at fault. Reputable makers 
,«f earthenware pipes are now alive to 
ihe fact that their goods will most 
probably be subject to the hydraulic 


test; but in the past, and even now, 
pipes that ape porous and allow water 
to ooze through them are frequently 
found. Others, again, if not leaky, 
will absorb a deal of water when new. 
The quality of a pipe is generally 
judged by its thickness, and as London 
ma(le pipes are usually thicker than 
those of country manufacture, the 
former have preference for good work. 
The best makes of pipe have a thick¬ 
ness calculated on their diameter. 
A bad pipe is sometimes a trouble 
of no mean order, for in a length of 
drainage it is difficult to remove and 
replace one of the pieces, that is, to 
make a good and workmanlike job of 
it again. 

This method of testing is apparently 
simple, but depends upon circum¬ 
stances. Commonly it is a compara¬ 
tively easy task, for the principle is 
simple ; the application is, however, 
sometimes troublesome, but this is 
only owing to structural difficulties, 
usually more often experienced in 
town houses than in the country. 
The principle, as stated, is simple, as 
it only requires that the lower end of 
the chmnage system be exposed (if 
not in a disconnecting chamber as it 
should be), and this end is then care¬ 
fully plugged off. 

This should be effected by a fMt)- 
perly made drsun stopper, the screw 
stopper with expanding rubber ring, 
or Jones' bag stopper, wUch is a rubber 
bi^, with tubing attached, for infia- 
tion by a small air-pump. This stopper 
is easily folded up to cany, and has 
the advantage of suiting more than 
one size of pipe, or can be used in 
traps or awkward places. If no stopper 
is 'available then any means can be 
adopted tliat will make the outlet 
wat^-tight and sound. A wood plug 
with cloth or brown paper round it, 
a good ball of clay, or a (fiece (si slate 
cut circular and plastered i|K, will all 
do if nothing better is to be bad. 
When this opening is stopped, the 
system is filled with water, and the 
water level at the highest point care¬ 
fully marked and watched* 
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marking can be easily and very cor- 
rectly effected by a piecf of gummed 
stamp edging, mark^ with a pencil 
after securing it where required. 

(b) Smoke testing, for soil pipes, 
branches and fittings is best effected 
by a machine. The test is commonly 
applied by charging all parts with 
smoke and noting if any escape at any 
point. The smoke is made to enter 
the drain by an opening, or it may be 
driven in through a fresh air inlet, or 
again, through the trap of the lowest 
w.c. (after s^ing out the water with 
a cloth), or a gully trap with the water 
removed; but where possible, in 
country houses for instance, it is best 
to have the machine away from the 
house so as to avoid the possibility of 
any smoke entering or Ixjing noticed 
other than that which may enter by 
reason of bad or defective work. 

The machines are constructed to 
bum prepared paper, oily waste, or 
similar material giving off aV>undance 
of pungejit smoke, and this is deliv¬ 
ered through a flexible tul)e (or a piece 
of lead pipe) connected from the 
machine to the chosen opening; tliis 
opening must l>e made air and smoke 
tight around the pipw, by means of 
cloth or other material, after which 
the bellows or fan of the machine is 
worked. The action of the machine is 
to draw in fresh air by the inlet open¬ 
ing and expel it, with smoke from the 
smouldering material, tlirough the 
connecting pipe to the drain. When 
effecting the test in this manner, all 
ventilating pipes must plugged ; 
but it is necessary to delay doing this 
until smoke is seen issuing from 
them. If this precaution is not taken 
the air with wliich the soil pipes, etc. 
are charged cannot well be expelled to 
make room for the smoke. Or should 
there be &ults by which the air can 
escape as the smoke enters, it delays 
results materially, as nothing can be 
detected until the smoke has reached 
all points and comes through the 
faulty places, if any. 

The writer’s chraen way of efi^t- 
ing the smoke test ensures the machine 


being outdoors—^whichisan important 
advantage—whether the house be in 
town or country : this is, to make the 
test from the roof, sending the smoke 
downwards through the soil pipe, etc. 
In town houses, it is, other^e, so 
often necessary to have the machine 
inside the building, or, if outside, it 
is very close to windows and doors 
(where air is always entering). The 
lighting, starting and recharging of 
the machine can scarcely be efiected 
without a distinct escape of odour, 
giving misleading results—which is a 
fault of the worst kind in this work. 
By working from the roof, it will lie 
found that the odours rise away from 
the building, if ordinary care is used 
to keep the machine fiom attic 
windows or other openings. 

(c) The odour test relies for efficiency 
on the escape, through faulty places, 
of a distinguishing odour from a 
material put into the drain. The 
smoke test answers largely to this 
description, but there is ^so a visible 
result with the smoke as a rule. 
Smoke rockets are more relied on to 
give an odour than visible smoke; 
but the best odour test, in the writer’s 
opinion, iseffectedwith Kemp’i Chemi¬ 
cal Tester, a small device which is 
decidedly convenient and as effective 
as an odour test can possibly be. 
This tester has one very important 
advantage in not spoiling or deceiving 
the operator s sense of smell. With 
peppermint and some other tests there 
is every likelihood that the person 
handling the material is of little use 
in seeking for the odour in the house, 
and a second man who has not been 
in contact with, or affected by the 
odour of the testing material, is neces¬ 
sary in smelling out the possible de¬ 
fective points. The tester now being 
recommended gives a strong pungent 
odour, but the device makes it com¬ 
paratively ea^ to get the material into 
the soil or drain pipe without the 
smell being had beforehand or carried 
about on the hands or clothes. The 
method of using this tester is described 
below, 
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It remains to be said that an odour of the bellows. As the smoke pressure 
test may not always give immediate, increases on f the drain, the copper 
or even moderately quick results, cylinder will rise in the water, and by 
unless at exposed pipes or fittings the rising and falling of this cylinder, 
(which are faulty). When used with the soundness of the drain may be 
covered work it may be hours before arrived at. The greater the leak, the 
the full effect is noticeable, depending quicker Ihe cylinder will fall; or, if 
on the thickness of the superincum- the drmns are perfect, the cylinder will 
bent material, its density, etc. Odour remain' stationary, at the level the 
tests, however, though useful, should bellows may have forced it to. 
not be resorted to unless water and a Fig. 176 shows the working principle 
smoke machine are I'eally unavailable, of the “Smoko” testing-machine 
Certainly, if a fault is discovered with (Farmiloe). This somewhat resembles 
a properly conducted odour test there the preceding in having a rising smoke- 
need be no hesitation in pronounciag bell or holder, and when supplied com- 
it a fault, as the test is, in a general plete it has a specially formed drain- 
sense, the least severe of all. pipe stopper, which admits of the hose 

Testing Apparatus.— (a) Fig. being connected and the smoke being 
175 illustrates the “ Eclipse ” smoke- blown through as P’ig. 177. When 



Fro. 176. - 


tes6ng apparatus (T. and W. Farmiloe, | about to test, the following procedure 
Westminster). This machine consists i should be obeyed. Insert the s(a*ew 
of a double-action bellows, and a round | stopper of the sue'required in the 
cropper cylind^, fixed in a square cop- dram pipe, tighten up with keiy 
per tank, containing water. The force | and couple the armourra hose to same, 
from the bellows is sent into the round , Fill the wator channel 0 to wtUiin an 
. :de|iper cylinder, in which the smoke is inch of the top, light ^e end of the 
, Ocssted, the smoke being then driven cartridge o with a burning esh^e or 
^ V inio the driuns by the continued action paper ; place the a^xae, with lii^ted 
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end downwards, in the fire>V>ox B. | If the drain is sound the float D will 
Quickly replace the floa\ D, and work rise, as shown by dotted lines, by thp 
the pump gently. To ascertain if the I compression of air and smoke (similar 
cartridge is burning turn on the tap e. i to a gasometer), and should remain 



Fig. 176. 



Fio. 177. 

^ Boon as smoke is seen isauing from ' stationary if the tap is shut off. ff 
the tope of vent pipes or fresh-air the float will not remain suspended or 
• should he stopped up by j rise at all it is a true indication that 

inflating the air-bi^ in them. i the drain or pipe under test is in a 
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ducing substance, while the air-current 
is induced by a revolving fan or air 
propeller. Needless to say these 
examples only represent a small pro¬ 
portion of the many on tlie market, 
but all entitled to be called machines 
may be broadly divided into two kinds, 




Pio. 179. 


leaky condition, and the defects can be 
traced out by the escape of smoke at 
such places. Where there is no in¬ 
spection chamber, the test am be 
applied through a gully-trap. 

This machine can l)e flttecl .vith a 
pressure-gauge if desired, so as to 
register the smoke pressure, 
when any particular test pres¬ 
sure is specified. The direc¬ 
tions in such a case are iis 
follows : After the drain or pipe 
has been filled with smoke, and 
extra pressure is required, the 
float D should be removed, und 
the pressure-gauge screwed to 
the top of the smoke-pipe h ; discon- j viz. those that have the air driven 
nect the air-tube at f, nnd attach i through as a blast by pump or bellows, 
the same to the tee-piecr- of gauge. ! and those that have the air pass 
By working the pump th<) indicating ! through as a current induced by a 
hand will rise and remain stationary, J rotary blower. 

if the pipe or drain is sound, j (c) For testing ^ithout a machine 
and the tap is turned off; when , there are appliances or “testers” to 
there are defects the hand vi^ fall, I produce smoke and smell, like the 
or refuse to rise at all, and leakages { “Rocket,” Fig. 179 ; and chemical 
should be searched for. If there testers whichcreate an odour only. The 
are w.c.’s or other traps connected to , rocket (which is quite stationary when 
the drain under test, they must be j in use) is a kind of firework wliich, after 
stopped by air-bags, as the ordinary having its touch-paper end ignited, 
seal in such traps vrill not resist a j quickly sends forth a great volume of 
quarter pound on the pressure-gauge, i strong-smelling smoke. In use it may 

be applied to the end of 
a pipe in an inspection 
chamlier, or tlie water 
may be soaked out of a 
gully-trap, or w.c. trap, 
and the rocket be iusertetl 
here. Before it is lighted 
it must be wrapped round 
thickly with rug (or clay 
could be used), so that on 
inserting the lighted end 
of tlie rocket the space 
around, between the 
rocket and the pipe, is 
quite flUed. In otfawr 
words the rocket with its 
wrapping of rag or oh^r 
acts as a soundly fitting-plug to the 
pipe. The rocket then dwchajm 
its smoke without loss, and the w* 



Pto. 178. 


This machine is sold to be worked 
either by a bellows or by a small hand 
pump. 

In Pig. 178 is illustrated a form ' charge causes a slight messure in the 
rotaiy-pump testing n^hine. This | drainage system, ^ch w deniable, 
hae a pot to receive the smoke-pro- . (o) Fig. 180 illustmtes Kemp’s 
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Chemical Tester, a tester that probably 
lias more use than anji other. The 
writer lias used large numbers and con¬ 
siders it very convenient an<l eftectua'. 



Fio. 180. 


One great advantage is that there can 
be no escape of odour excej)t at faulty 
points. The operator is at no risk of 
getting his sense of smell blunted 
when handling the tester or putting 
it to work. The writer does not know 
what material the tester is charged 
with, but the resulting smell when it 
does come, is the punj'ent unmis¬ 
takable odour of acetylene. 

The operation of this tester lias 
already been described, but it may be 
explained that in the loose cap of the 
tester there is a coil of fine twine one 
end of which is attached to the cap, 
the other to the body. The cap is 
held in the hand (or tied to some¬ 
thing) while the body is dropped into 
the w.c. trap and immediately washed 
through the trap with a pail of water, 
preferably hot. This wetting, within 
about a minute, causes a gummed strap 
to give way, and the tester then pre¬ 
cipitates its contents. Although the 
twter is only about 2 in. long, it yields 
an odour that will extend a great 
distance, and last quite 2 hours. After 


j about half-an-hour (or less) the tester, 

I or its remains, can be drawn back 
' through the w.c. trap by means of 
1 the attached string and a glance will 



Fio. 183. 


show if it has acted properly. This is 
the purpose of the string, it enabling 
the operator to see whether the 
absence of smell is due to the perfect 
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condition of the sanitary system, or 
to an imperfect tester. 

(rf) Fig. 181 is another tester of the 
kind, called the “Spring-go.” This 
illustration serv'es to show how such 
testers act shortly after being wetted. 
The necessary string is also shown. 


j open-ended round pipes. For trajw 
and awkwardfPlaces the bag-stopper is 
used. This, as will be seen, is a rubber 
bag, that when uninflated, can be 
inserted almost anywhere, after which 
the air-pump Alls it and stops the 
pipe or passage it is in. Fig. 184 is a 



Fio. 183. 



Fig. 184. 


• Brain Stoppers.— With practi¬ 
cally all smoke tests, conducted with 
machines, also with water tests, one 
or more drain-stoppers. are needed. 
There are two representative kinds, one 
being an expanding circular stopper, as 
Fig. 182, while the other is termed a 
“b6g-BtoK»r,” as Fig. 183. The 
former consists of two metal discs with 
a rubbo* ooUar between the edges (see 
also Fig. 182), the size of the rubber 
collar adUnitting of its easily entering 
the pipe when the discs are apart, hut 
hetog compressed out nearly an inch, 
^ frliMii the discs are drawn tc^ether 
oompression screw. Thu makes a 
fotthd stopper, but is only suited lor 


circular stopper with its centre part so 
made that the hose of a smoke niaohine 
can be attached and the smoke blown 
through (see also Fig. 177). 
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Drawing^ 

IN INK AND COLOURS. 

{See algo Art Enamelling, Camera 
Lucida, Camera Obscura, 


Copying, Etching, 

Paints, 

Pottery, etc.) 


Drawing Paper.- 

—The following 

table contains the dimensions of English 1 

drawing-paper :— 



inches. 

incheH. 

Demy . 

20 by 15J 

Medium 

22 

„ 17 

^ Royal , 

24 

M 19i 

lmi>erial. 

31 


Elepliant 

27 

„ 23 

Columbier 

34 

„ 23 

Atlas 

33 

„ 26 

Double Elephant 

40 

» ^7 

Antiquarian . 

53 

„ 31 

Empeinr 

58 

„ 48 

Reeves state that 

drawing paper 


should not be kept damp too long a 
time (as, for instance, a sketch-block 
in a tin case with other wet sheets), 
as the size, with which the paper is 
prepared, being an organic matter, 
will perish, due to a minute fungoid 
growth. Care must also l)e used in 
storing paper in a positively dry place 
when near the sea, otherwise defects 
may arise that will not show until the 
artist’s work is commenced. Drawing 
papers, even the best qualities are 
made in three or four thicknesses and 
with three surfaces, viz. hot pressed 
or smooth, not hot pressed (natural 
surface), and rough. The grain of a 
heavy paper is ^ways coarser than 
that of a light paper. There are also 
pap^ made expressly for crayon or 
pastel work. 

For making detail drawings a less 
expensive paper is used, termed car¬ 
tridge ”; this answers for line draw- 
but it will not take colours or 
tints so well. A good quality, however, 
ealled ** cartridge for brush-work ” can 
be obtained. Continuous cartridge 
paper is also much used forfuU-siz^ 
meohwoical details, and some other 


purposes. It is made uniformly 53 
in. wide, and may be had of any length 
by the yard, up to 300 yards. 

For plans of considerable size, 
mounted paper is used, or occasionally 
the drawings are afterwards mounted 
on canvas or linen. 

For small black and white drawings, 
such as are made in great numb^ 
for magazines and trade journals, a 
“board” is made in many sizes. 
These are a moderately thin cardboard 
with pure white smooth surface and 
are very convenient. For anytliing 
up to 12 in. the writer much prefers 
them to paper. Pads of drawing paper 
in many sizes can be obtained for 
sketching, and, for outdoor work, in 
jjencil, ink or colours, are particuWly 
useful. 

Mountin g Drawings or Paper 
on Linen. —The linen or calico is 
first stretched by tacking it tightly on 
a frame or bo^d. It is then tho¬ 
roughly coated with strong size, and 
left until nearly dry. The sheet of 
paper to be mount^ requires to be 
well covered with paste; this will be 
best if done twice, leaving the first 
coat about ten minutes to soak into 
the paper. After applying the second 
coat place the paper on the linen, and 
dab it all over with a clean cloth. 
Cut oif when thoroughly dry. {And 
gee Copying.) 

Fastening Paper on a Draw¬ 
ing Board. —The stretched irregular 
edges of the sheet of paper are cut off 
against a Sat ruler, squaring it at the 
same time. The sheet of paper is laid 
upon the board the reverse side upwards 
to that upon which the drawi^ is to 
be made. It is then damped over, 
first by passing a moist clem sponf^, 
or wide wush, round the edges of the 
paper about a inch and a half on, and 
^terwards thoroughly damping the 
whole surface except the edges. Other 
plans of damping answer equally well; 
it is only necessary to obeerve that 
the edges of the paper should not be 
quite so damp as the other part of the 
surface. After the paper is raennughly 
damped, it is left unm the wet gloss 
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entirely disappears ; it is then turned 
over and put in its position on the 
board. About lialf an inch of the 
edge of the paper is then turned up 
against a flat ruler, and a glue-brush 
>vith hot glue is passed between the 
tumed-up edge and the board ; the 
ruler is then drawn over the glued 
edge and pressed along. If upon re¬ 
moving the ruler the paper is found 
not to be thoroughly close, a paper- 
knife or similar article passed over it 
will secure perfect contact. The next 
adjoiniruj edge must be treated in like 
manner, and so on each consecutive 
edge, until all be secured. The con¬ 
traction of the paper in drying should 
leave the surface stretched quite flat. 

Cutting: Pencils.— If the point 
is intended for sketching, it is cut 
equally from all sides, to produce a 
perfectly acute cone. If this be used 
for line drawing, the tip will be easily 
broken, or otherwise it soon wears 
thick ; thus, it is much better for line 
drawing to have a thin flat point. 
The general manner of proceeding is, 
first, to cut the pencil, from two sides 
only, with a long slope, so as to pro¬ 
duce a kind of chisel-end, and after¬ 
wards to cut the other sides away only 
sufficient to be able to round the first 
edge a little. A point cut in the 
manner described may be kept in good 
order for some time by pointing the 
lead upon a small piece of fine sand¬ 
stone or fine glass-paper; this will be 
'less trouble than the continual appli¬ 
cation of the knife, which is always 
liable to break the extreme edge. 

A most •useful pencil for indoor 
work is that with a hexagonal wood 
handle, and metal top, which takes 
loose stick leads. To sharpen this, 
a strip of fine glass or emery paper 
mounted on a or slip of wo^ 
excels all other methods, for by oo 
other means can so long and good 
a point be ffiade. The emery paper is 
laid down and the pencil rubbed on 
it. 

, iBrasing Errors.— To erase lead- 
•fi^cil marks, rubber answers perfectly. 
What is found best for this purpose 


is the comparatively new composition 
, rubber (mad^ in red and white) which 
i is soft and slightly “crumbly.” It 
, can be obtained of all good artists’ ma- 
j terials warehouses ; this besides being 
! a powerful eraser, has the quality of 
j keeping clean, as it frets away with the 
I friction of rubbing, and presents a con- 
j tinually renewed surface to the draw- 
; ing ; the wom-off particles produce a 
j kind of crumb easily swept away. 

' This rubber is also useful for cleaning 
: ott* drawings, as it will remove any or¬ 
dinary stain. 

I For erasing ink lines, the point of a 
penknife or erasing knife is commonly 
used. A much better means is to em- 
j ploy a piece of fine glass-paper, folded 
several times, until it presents a round 
edge ; this leaves the surface of the 
paper in much better order to draw 
upon than when erasures are made by 
a knife. Fine sizeVpplied with a brush 
will be found convenient to prevent 
colour running. For reproduction 
work, in publications, editors are 
divided as to whether errors in ink 
shall be erased, or whether they shall 
be marked out with Chinese white. 
The latter was the rule at one time, 
but not always so now. In working 
for publishers this should be ascer¬ 
tained. 

To produce finished drawings, it is 
necessary tliat no portion shoiild be 
erased, otherwise the colour applied 
will be unequal in tone ; thus, when 
highly-finished mechanical drawings 
are required, it is usual to drew ui 
original and to copy it, as mistakes are 
almost certain to occur in delineating 
any new machine. Where sufficient 
time cannot be given to draw and copy, 
a vary good way is to take the siufiice 
off the paper with fine ghuw-pafw be¬ 
fore commencing the drawiz ^; if this 
be done, the Colour will flow equally 
over any erasure it may be neoesaary 
to make afterwards. 

Where ink lines are a little over the 
intended mark, and it ia difficult to 
erase them without diifljprixv other 
portions of the drawing, a Httle Chinese 
white or flake-white, mixed rathw dxy > 
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may be applied with a fine sable brush f between the thumb and first and second 
this will render a small defect much fingers, the knuckles being bent, so 
less perceptible than by erasure. that it may be held at right angles with 

Whenev* the surface of the paper the length of the hand. The handle 
is roughened by using the erasing knife, should incline only a very little—i»y 
it should be rubbed down with some 10°, The ink generally used is Indian 
hard and perfectly clean rounded in- ink, rubbed up fresh every day upon a 
strument. clean palette. It should be mode- 

BuyizLgr Drawings Instru- rately thick, so that the pen when 
xnents. —Persons with limited means slightly shaken retain it a fifth of 
will find it better to procure good in- an inch up the nibs. There are, how- 
struments separately of a respectable ever, numbers of reliable fluid inks 
maker, Stanley or Harling for instance, ready made, some for brush work, some 
as they may be able to afford them, forj^n. ThewriteruBestoves’*‘Fix^ 
than to purcliase a complete set of in- Indian Ink,” and is satisfied with it. 
ferior instruments in a case. With an It admits of water or colour being 
idea of economy, some will purchase washed over it without running. The 
second-hand instruments, which gene- pen is filled by means of a quill nib or 
rally leads to disappointment, from the small camel-hair brush. The edge 
fact that inferior instruments are used to direct the pen should in 
manufactured on a large scale pur- no instance be of less than one six- 
posely to be sold as second-hand to teenth of an inch in thickness j a four- 
purchasers, principally from the coun- teenth of an inch is perha^ the best, 
tiy, who are frequently both unac- If the edge be very thin, it is almost 
quainted with the workmanship of the impossible to prevent the mk e^ping 
instruments and with the system prac- upon it, with the gr^t risk of iw get- 
tiaed. ting on to the dravdng. Before put- 

Inferior instruments will never wear tmg the pen away, it shoidd be care- 
satisfactorily, whereas those well made fully wip^ between the nibs by draw- 
improve by use, and attfun a peculiar ing a piece of folded paper, linen, <sc 
working smoothness. The extra cost of soft linen rag, through them until they 
purchasing the case and the nearly use- are dry and clean, 
leas rules, would, in many instances Testing the A.cciirftcy of ft 
be equal to the difference between a Str&ig^ht-edg^e. —Lay the straight- 
good and an inferior set of instruments edge upon a stretched sheet of paper, 
without the case. Instruments may plying weights upon it to hold rt 
be carefully preserved by merely roll- firmly; then draw a line against the 
ing them up in ajnece of wash leather, edge vrith a needle in a holdw, or a 
leaving space between them that they very fine hard pencil, held constantly 
may not rub each other; or, what is vertical, or at one angle to the paper, 
better, having some loops sewn on the being caieful to use as slight 
leather to slip each instrument sepa- as possible. If the straight-edro be 
ratdy under. then turned over to the reverse side of 

Drftwinflr Boftrd. —The qualities the line, and a second line be m)duced 
a good drawing board should possess in a sim i l a r m^ner to the ^t at 
are: an equal surface, which should be about the twentieth of an inch distance 
veiy slightly rounded from the edges from it, any inequahties in the 
to the centre, in order that the draw- will appew by the differences of the 
ing paper when stretched upon it may distances in various parts of toe lines, 
pre^t a soUd siur&ce *, ana toe ed^ wMch may be measured by spring 
perfectly 8traight« and at right an^es dividers. . 

to each other. Another method will be found to 

XTftittff ft Prftwixiff Pen.— It answer well if three straight-e^ are 
should be held veiy nearly upright, at hand; this method is us^ m mafc- 
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ing the straight-edge. Two straight- 
ed^ are hud together upon a flat 
surface, and the meeting edges are 
examined to see if they touch in all 
parts, reversing them in every possible ! 
way If these two appear perfect, a 
th^ straight-edge is applied to each 
of the edges already test^, and'if they 
touch it in all parts the ^es are aU 
perfect. It may be observed that the 
first two examined, although they 
touch perfectly, may be regular curves; 
but if so, the third edge applied will 
detect the curvature. 

Usingr the Plain Parallel 
Rule. —One of the rules is pressed 
down firmly with the fingers, while 
the other is moved by the centre stud 
to the distances at which parallel lines 
are required. Should the bars not ex¬ 
tend a sufficient distance for a re- 

n )d puallel line, one rule is held 
y, and the other is shifted, alter¬ 
nately, until the distance is reached. 

Uaing Dividers dr Com¬ 
passes. — It is consid^ed best to 
pl^e the forefinger upon the head, and 
to move the with the second finger 
and thumb. In dividing distances into 
equal parts, it is best to hold the di¬ 
viders as much as possible by the head 
joant, after they are set to the required 
dimensions; as by touching the 1^ 
tiiey are liable to change, if the joint 
moves softly as it should. In dividing 
a line, it is better to move the dividers 
alternately above and below the line 
’from each point of division, tilian to 
roll them over oontiaually in one 
direction, as it saves the shifting of 
the fingers on the head of the dividers. 
In tdting offi distances with dividers, 
it is always better, first to open them 
a little too wide, and afterwards close 
them to the point required, than to set 
thm by opening. 

If a drawing could 
be at (moe placed to the bestadvantiim 
m the paxttr, and ftirely made with- 
nut mishike and ^th all its lines 
qpiteetly, limited when first drawn, it 
he made in ink directly on the 
l^eoh paper. To avoid the errors in- 
pviWUe in tfie first isopy of aqy pro¬ 


duction, even when made by those 
most practised,.drawings are fijret pen¬ 
cilled and tfaen inked. The whole 
theory of pencilling, then, is to lay out 
correct tracks on which the pen is to 
move, leaving the mind, during the 
inking, free from all thought of ac¬ 
curacy of the construction, that it 
may tegiven to excellencein execution. 
Therefore, the whole of the pencil- 
construction should be most accurately 
made in the finest faint lines with a 
moderately hard pencil. 

Finisluiig a Drawing. — 
While Finish a drawing without any 
error or defect,” should be the 
draughtsman’s best motto, he should 
I never be in haste to reject a damaged 
drawing, but should exercise his in¬ 
genuity to how far injuries done 
to it may be'remedied. “ Never lose 
drawing once be^n,” should be his 
I second motto; and since prevention is 
easier and better than cure, let him 
' always work calmly, inspect all instru¬ 
ments, hands, and sleeves, that may 
touch a drawing, before commencing 
an operation; let the paper, instru¬ 
ments, and person be kept clean, and 
when considerable time is to be spent 
upon a portion of the paper, let the 
remainder be covered wi^ wa^ I^qieV) 
pasted to one edge of the board. 

For the final cleaning o! the draw¬ 
ing, stale bread, orsoft rubber, is good ; 
but, aside from the carelessness m ever 
allowing a drawing to get very dirty, 
any fine drawing be injured, more 
or less, ly any means of removii^ a 
considerable quantity of dirt firmn it. 

Another excellent means of prevent¬ 
ing injuries, which should be adopted 
when the drawing is worked upon 
only at intervals, is to embkse the 
boi^, when not in use, la a big of 
enamelled doth or other to tor 
rial. " 

Lettering.—The title to • pW" 
ing should answer distot^ to 
qtotions—HM, . iod 

soslef Who, toh ee 

venter, to dmigfatuDin; Wmno^vom 

es to the pkoe^ instihito> 
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where the drawing was made, and the j 
locality of the object* ^rawn; and 
Wheriy the date of execution. 

If the drawing is perfectly symme¬ 
trical, its title should have the same 
axis of symmetry as the drawing. 
If the drawing is unsymmetrical, the 
title may be at either of the lower 
comers. 

These principles do not apply to 
horizontal views, as maps of surveys, 
when the title may be wherever the 
shape of the plot affords the best 
pla^. 

Onequiteesaential element of beauty 
in'a title is its arrangement, or the 
/om of its ovUiiie as a whole. It 
should embrace such variations in the 
length of its line of letters tliat the 
curve formed by joining the extremi¬ 
ties of those lines would be a simple 
and graceful one, having also a marked 
variety of form. Also the greatest 
leneth of tlie title should generally be 
hi^ontal; or its proportions, as a 
whole, like those of the border of the 
drawing. 

When the occupation of the mper 
affords only narrow blank spaces lying 
lengthwise of the paper, the title looks 
well mostly on a single line at the 
bottom, the principal words being in 
the middle, and the subordinate ones 
at the two sides. 

Moreover, horizontal lines should 
prevail in the direction of the lines of 
words in tiie title. Indeed, the title 
may be ammged wholly on horizontal 
lines vrith good effect, though an arched 
or bow-diaped curve for the principal 
words may be adopted when the draw¬ 
ing includes some conspicuous arching 
lines. 

The siee of the title should be appro¬ 
priate to that of the drawing. In par¬ 
ticular, the rule has been proposed 
that the height of the largest letters 
in the title should not exceed three* 
hundredth! of the shorter side of the 
border. Also, the relative sue of the 
differont portions the title should 
oorreepoiid to thdr relative importance, 
the name of theobieot and its inventor 
being largest, and that of the draughts¬ 


man, his location, and the date of his 
work being considerably smaller. 

Geometrical drawings are moat ap¬ 
propriately lettered with geometrical 
letters, which, when neatly made, 
always look well. Any letters, how¬ 
ever, havingany kind of sharply-defined 
and precise form, as German text, are 
not inappropriate to a geometrical 
drawing ; but vaguely form^ “mstic" 
or other freehand letters are in bad 
taste on such drawings. 

Letters should correspond in con¬ 
spicuousness or body of colour with 
the rest of the drawing, not being 
obtrusive from great heaviness of 
solid black outline, nor unobservable 
from excessive faintness. Also, violent 
contrasts of heaviness among neigh¬ 
bouring portions of the title should 
be avoided; though there may be a 
gradual change, both of intensity and 
size, from the most to the least impor¬ 
tant words of the title. 

This should, first of all, not exceed 
in elaborateness the draughtsman’s 
ability to execute it with perfect neat¬ 
ness and clearness. Then it should 
agree with the character of the draw¬ 
ing. Plain and simple letters look 
best on a similar drawing, while a 
complicated and highly-finished draw¬ 
ing may receive letters of more orna¬ 
mental character. 

Borders.—For line drawing, the 
border should be a geometrical design, 
in lines, with cutvm or angular cor¬ 
ners, or with combinations of straight 
or curved lines, forming geometrical 
comer-pieces. These borders may 
vary in complexity from a rectangular 
border in single lines to borders wnich, 
though geometrical, may be elaborate 
and elegant. Thus : a plate of varie¬ 
ties of straight horizontal lines may 
have a plain rectangular border ;■ one 
including oblique Unes may include 
oblique lines in the border, rither as 
a little tuft in each comer, a truncated 
comer, or a square setd^^onsfily, etc. 
Plates embracing curve lines may have 
quarter-oir^ borders, either convex 
or ooneave inwards-»of which the 
iasmw have most decision. Stndi 
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$mmmt^ ^ w^iw 

d^eraomj tbzae^i^^ 
ooofontt in n pleasing mannw to the 
general outline of edrawing. Thus, 
an arched bridge may have a semi-oval 
uppw border and a square-cornered 
border at the base of the drawing; 
and an ornamental device may crown 
the summit of the border. 

When the drawing is a shaded one, 
containing, therefore, some free-hand 
work, the border may be partly free¬ 
hand also; but should still be largely 
geometrical in its design, and should 
represent a real border of substantial 
materials, corresponding to the subject 
of the drawing. Thus, the mouldings 
and ornaments should represent orna¬ 
mental metallic castings, carvings in 
wood, motildings in plaster, or scrolls 
and leaves <rf roUed metal; but gar¬ 
lands, tassels, and tendrils, etc., should 
not be introduced. 

The border to a geometrical dravidng 
should be like the drawing itself in 
being executed with the drawing pen 
and brush, as well as with the mapping 
pen. Free-hand pen borders, repre¬ 
senting the pr^ucts of the soil, with 
cornucopias, little pen sketches of 
scenery, or similar agricultural or 
landscape devices, work^ in as oomer- 
pieoes, are more appropriate on topo¬ 
graphical drawings. 

Aa to colour, primary colours should 
not be largely introduced into the 
* border; fintf since they, when obtru- 
mve, are adapted to ruder or less im- 
pessible tastes than the secondaiy 
hues, shades, and tints, which are more i 
gratifying to delicate tastes; and 
second, from the impertinent con- 
^piooQuniepB which they may give to 

^DmwiM which are shaded only in 
or sue, or ai^ dark neutral tint, 
may have the border done in the same 
or in a darie complementary colour. 
Tinted ink drawings are best finished 
Wi^h a jdain ink border. 

< V ^ attduui Zsk is used for producing 
; . ; *l|^fipidied lines of all kinds of geo- 
:;r;lBMrtrical drawing. Being free , 
ndd^ it does not injure or corrode the | 


sm points of ^e instruments. The 
^uine ink,«as it is imported frem 
China, varies considerably in qsidity, 
and that which answers best for line 
drawing will wash up the least when 
other colours are passed over it. Tl^ 
quality is ascertained in the trade, but 
not with perfect certainty, by breaking 
off a small portion. If it be of the 
right quality it will show, when broken, 
a very bright and almost prismatic- 
! coloured future. Indian ink should 
I be used immediately after it is mixed ; 

' if re-dissolved it Incomes cloudy and 
I irregular in tone, but vrith every care, 

; it will still wash up more or less. 

Colours.—For colouring drawings, 
the most soluble, brilliant, and trans¬ 
parent water colours are used ; this 
particularly applies to plans and sec¬ 
tions. The colour is not so much 
intended to represent that of the mate¬ 
rial to be used in the construction, as 
to clearly distinguish one material 
from another employed on the same 
work. 

The following table shows the 
colours mostly employed by the pro¬ 
fession :— 

Carmine or Crimson i For brickwork in plan or 

Jjdce . . , sectiontobeexeented. 

I Fiintwork, lejui, or parts 
of brickwork to be re¬ 
moved by alterations. 
Venetian Red . . Brickwork in elevation. 
Violet Carmine . Granite. 

Raw Sienna. . . Englisb tlmber(Dotoak). 
Burnt Sienna . . Oak, teak. 

Indian Yellow . . Fir timber, 

Indian Red . . . Ifabogany. 

Sepia.Concrete works, stone. 

Burnt Umber . . Clay, earth. 
Pviie'.Orv . . |Or^.rmighinwi*lit 
Dark Cadmium. . Qua nietal. 


Burnt Umber . 
Payne’s Qrqr . 
Dark Cadmium. 


.... Wrought lfw<tiri^t> 
Steel, bright 
Hooker’s Green 1 *. IfesiowlilA 
OobaltBloe.. . . 

And some few otheiy oeoM^oi^ lBrip*^ 
purposes. ^ i-? ’ ,, 

V 

1% oolouring plans the 

oolours thatappew uathial aiw,]ao6^ 
adopted, , and may bejarodpoed cy 
combining tbaabom sEWalpolDS and 
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penpeotiTO di»winp job also repro< 
aented in natural coIouthi the primitiTe 
colours being mixed and Tarira b^ the 
judgment of the draughtsman, who, 
to inroduce Uie best ^eots, must be in 
some degree an artist. 

Care should be taken in making an 
elaborate drawing, which is to r^ive 
colour, that the hand at no time rests 
upon the sur&ce of the paper, as it is 
found to leave a greasiness difficult to 
remove. A piece of paper placed under 
the hand and if the square is not very 
clean, under that also, will prevent 
this. Should the colours, from any 
cause, work greasily, a little prepared 
ox-gall may be dissolved in the water 
with which the colours are mixed, and 
will cause them to work freely. 

Shading.—For shading, camel or 
sable hair brushes, called “ softeners," ; 
are generally used : these have a brush 
at each end of the handle, one being 
much larger than the other. The 
manner of using the softener for 
shading, is to fill the smaller brush 
with colour, and to thoroughly moisten 
the larger one with water ; the colour 
is then laid upon the drawing with the 
smaller brush, to represent the dark 
portion of the shade, and immediately 
after, while the colour is quite moist, 
the brush that is moistened with water 
is drawn down the edge intended to 
be shaded off; this brush is then wiped 
upon a cloth and drawn down the 
outer moist edge to remove the surplus 
water, which will leave the shade per¬ 
fectly soft. 

If very dark shades are required, 
this has to be repeated when the first 
is quite dry. 

To tint large surfaces, a large camel- 
hair brush is used, termed a ** wash- 
brush. ” The manner of proceeding is, 
first, to tilt the drawing, if practicable, 
and commence by putting the colour 
on from the upper left-hemd comer of 
tlm surface, taking short strokes the 
width of the brush along the top ed^ 
of the space to be coloured, immedi- 
ately following with another lino of 
similar strokes into the moist edge of 
the first line, and so on as far as re¬ 


quired, removing |he last 
colour with a nearly dry brush. The > 
themy of the above is, that you may 
perfectly unite wet colour to a moist 
edge, although you cannot to a diy 
ed^ without showing tlw juncture. 
For tinting surfaces, it is well always to 
mix more than sufficient coloui' at first 
Colouring Tracings.— It is al¬ 
ways best to colour tracings on the 
back, as the ink lines are liable to be 
obliterated when the colour is applied. 
Mix the colours very dark, so that they 
may appear of proper depth on the 
other side. If ink or colour does not 
run freely on tracing cloth, mix both 
with a little ox-gall. 

Cuttmg Stencil-Plates.— The 
I perforations are made through the 
metal, either by engraving, by etching 
with nitric acid diluted with about 
one-third water, or, what is better, by 
both methods combined. If engraving 
only is employed, the force necessarily 
applied to the graver will sometimes 
stretch the plate unequally, whereas 
by etching alone, the edges of the per¬ 
forations are left rough, and the comers 
imperfect; but if the line be lightly 
etched, and afterwards cleared with 
the graver, it may be rendered perfect 
without any risk of cockling the plate. 
If the back of the plate is smeared 
with a little oil, the cuttings will come 
out clean. A good ground for the 
etching of these plates is made by mb- 
bi^ on them, slightly heated over a 
spirit-lamp, a cake of heel-ball. 

Copper is much better thim brass 
for stencil-plates; the metal being 
softer, it lies closer to the paper upon 
receiving the pressure of the stencil^ 
bmah. This close contact is a very 
important consideration, as it prevente 
the hairs of the brush from gettiiw 
under the plate, and produomg rough 
edges. 

There is a material known as stendl 
or hem paper, that serves eXQe]}jB&% 
for Bten<^ that will be used Imt a 
limited number of times. 

Plain stenoil alphabets will not be 
necessary to a draughtsman* if he is a 
good writer, as they will only save him 
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a little time. A greater saving may be 
effected by the use of words which are 
constantly recurring; as ground plan, 
-front elevation, section; or of interiors, 
as drawing-room, kitchen. 

, For railway or public works, head¬ 
ings of plans may be cut in suitable 
chuacter and style; also words which 
arc frequently repeated on any par¬ 
ticular works, as the name and address 
of the architect or engineer. 

Besides letters and words, there are 
many devices by the use of which a 
superior effect may be produced, and 
much time saved; of these may be 
mentioned, north points, plates for the 
represemtation of surface of country, as 
plantation, wood,, or marsh, comers 
and borders for -finished plans, and 
many other devices. 

Using Stencil Plates.—-The 
brush requires to be squarely and 
equally cut, and to be kept moderately 
clean. If Indian ink isf used, the 
largest surface of the cake should be 
taken to rub the moist brush upon, to 
get it equally diffused and softened 
with colour. A cheap kind of ink is 
sold with stendl plates, which answers 
better than Indian ink, as it runs less 
upon the drawing and presentsa larger 
surface to the brush. 

After the plate has been in use some 
time, the fine lines and comers become 
iplogged with ink, which may easily be 
removed by soaking the plate a short 
' time in warn wato, and afterwmxls 
lightly brushing it upon a fiat surface 
untU quite clean. It must be parti- 
eularly observed that a cloth should at 
no time be applied to the plate either 
to dean or to wipe it, as this would 
be almost certain to catch in some of 
the perforations, uid probably spoil the 
plhte. 

If the {date by improper use becomes 
codded, it may be flattened, if laid 
dpon a bard flat surface, by drawing a 
i^lindrioal piece of metal, as for m- 
atance, the plain part the stem of 
f ^ ^er) firmly across it several times 
each side of the plate, 

^ using the stencil plate, bold it 
to the drawing by one only, 


in no instance ^allowing the fingers to 
cross to the opiate edge. The general 
method is, to place the fingers of the 
left hand along the bottom edge. 
When the brush is diffused with idc, 
so that it is just moist, lightly bmsh 
it upon a book-cover or p^, so as to 
free the points of any excess of colour. 
In applying the brush to the plate, it 
should be held quite upright, and 
moved, not too quickly, in small circles 
using a constant, eqi^ pressure, as 
light as appears necessary. The sten¬ 
cilling should be commenced at one 
end of the plate and proceeded with 
gradually to the other, moving onwards 
as the perforations appear iUled with 
colour, being particularly careful not 
to shih the fingers pla^ upon the 
plate during the operation. If the 
plate is very long, after each word the 
fingers may be shifted, if the plate be 
held down during the time fi^y by 
the other hand. Should there not 
quite sufficient ink in the brush to 
complete the device, the plate may be 
breathed upon, which will mewten the 
ink attach^ to the plate. If, after 
the plate is removed, tfw device appears 
light in parte, the plate may be replaced 
and the defects remedied, if very great 
care be taken to observe that the 
previous stencilling perf^ly oov^ 
the perforations. ' 

In stencilling words or numbers 
with the separate letters of the alpha¬ 
bet, draw a line where the bottoms of 
the letters ore intended to oome, take 
the separate letters as reqtured wd 

i )laoe them upon the line, so that the 
ine just appears in the perforations. 
That the letters may be upright, it is 
be^ that the next letter op the slip 
us^ should also allow the; Itne to 
appear in it. The reqidred ,dittan<^ 
of the letteiii apart mtist b(t luidged U 
by the eye, a pepeU most Wbf IpMPi 
after each letter isoomptote4r^|i$*^ 
in the perforatiou 
tim next letter to be ateotipedb 
WiUi care, a ttencil, irfK htft 
in rfmstaat vm Ipr mahy ysMip; 'With' 
out care, it is pruptiBW ^ 

♦Alwyiy flllt 
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Bemoving Drawing from 
the Board. —Make a f)^cu line round 
the paper with the T-equare at a auf- 
ficient distance to clear the glued edge, 
and to cut the paper with a penknide, 
guided by a stout ruler. Innoinstanoe 
should the edge of the T-square be 
used to cut by. A piece of haj^ wood, 
half an inch thick by two inches wide, 
and about the len^h of the pap^, 
forms a useful'rule for the purpose, 
and may be had at small cost. The 
instrument used for cutting off, in 
any important draughtsman’s office, is 
w^t is termed a stationer’s rule, 
which is a piece of hard wood of 
similar dimensions to that just de¬ 
scribed, but with the edges covered 
with brass. It is necessary to have 
the ed^ thick to prevent the point of 
the knife slipping over. Either of the 
above rules will also answer to turn 
the edge of the paper up against when 
gluing it to the Wrd. 

The Frame for a Drawing is 
to afford a suitable protection to the 
finished drawing, and hence should be 
so subordinate in design and colour as 
not to distract attention from the 
drawing. 

For geometrical drawings, a gilt 
frame is, in general, preferable to a 
dark-coloured wooden one. Occasion¬ 
ally the latter style of frame may be 
appropriate, as in case of a very darkly- 
shaded drawing on tinted paper, or of 
a drawing which veiy completely fills 
the paper. 

It hstfdly need be said that a frame 
of plain mouldings is more appropriate 
for a geometrictd drawing than is a 
oarved or stuooo-moulded frame. For 
ordinary geometrical drawings, nothing 
is wettiw than an Oxford frame of 
light oak, or a plain gold frame. 

Vegetable Parchment is made 
by dipping ordinary paper, for a few 
seoonda, mto a solution, containing 
one part water to six sulphuric acid; 
then washing it carefully, to remove 
every trace m aciiL 
Making Pencil Drawings In- 
n^ble.’n-<a) Lay the writing in a 
(ffiallow dliffi, and pour idcimmed milk 


upon it. Any spots not wet at first* 
may have the milk placed upon them 
lightly with a feather. \^en the, 
paper is wet all over with the raffit, 
take it up, and let the milk drain off,. 
and remove with the feather the drops 
which collect on the lower edge. 
carefully. 

(b) Prepare water-starch, in the 
manner of the laundress, of such a 
strength as to form a jelly when cold, 
and then apply with a broad camel- 
hair brush, as in varnishing. 

(c) The same may be done with thin, 
cold isinglass water or size, or rice 
water. 

Mounting Engravings. — 

Strain thin calico on a frame, then 
carefully paste on the engraving so as 
to be free from creases; afterwards, 
when dry, give two coats of thin size 
(a piece the size of a small nut in a 
small cupful of hot water will be 
stroi^ enough), finally, when dry, 
vami^ with white hard varnish. 

B^newing Manuscripts.— 
Take a hair pencil and wash the part 
that has been effaced with a solution 
of prusaiate of potash in water, And 
the writing will again appear if the 
paper has not been destroyed. (And 
see Ink.) 

Uniting Parchment to Paper, 
or Wood* —(a) The sur&oe of the 
parchment must first be moisten^ 
with alcohol or brandy and pressed 
while still moist upon glue or paste. 
When two pieces of paiubment are to 
be joined, ^th must be moistened in 
this way. It is said that the papor 
will sooner tear than separate wliW 
it has been thus fastened together. 

(b) Anothtf way is to put a thin 
piece of papd* between the surfaces d 
parchment, and apply the paste. This 
forms a firm joint, and can with diffi¬ 
culty be separate. Glue and tour 
paste are best adapted for uniting sur- 
faoes of parohment. 

Tracing Paper.—(a) Wash ywy 
thin paper with a mixture of: 
of turpwtine. 6 } rosin, I ; btffiea bu^ , 
oil, 1, parts by weight, ef^plied withal 
a soft sponge. 






«!, named |M^ wiif 4 TiSUlk 
Xii4de ci e^m! puls Olmdi Imtaem 
and turpentine. If requM to take 
waiter odour, it must m washed over 
with oxogail and dried before behig 
used. 

(c) Open a quire of double-crown 
tiwue paper, and brush the first sheet 
mth a mixture of mastic varnish and 
nil of turpentine, equal parts ; proceed 
witii each sheet similarly, and dry 
them on lines by hanging them up 
singly. As the process goes on, the 
under sheets absorb a portion ol the 
varnish, and require less than if single 
sheets were brushed separately. 

(d) Any kind of opaque drawing 

paper in ordinary use may be employed 
for this purpose, stretched in the usual 
way over the dirawing to be copied or 
traoed. Then, by the aid of a cotton 
pad, the paper is soaked with perfectly 
pure benzine. The pad causes the 
benzine to enter the pores of the paper, 
rendering the latter more transparent 
than the finest tracing paper. The 
most delicate lines and tints show 
through the paper so treated, and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-colours 
take well on the benzinised 

snrfsoe. llie p^ier is neither creased 
nor tom, remaining whole and supple. 
Ind^, pencil mam and water-colour 
<^ti^ iast better upon papw treated 

, in Uiis way than oa any other kind of 
tracing paper, the former being rather 
difficult to remove by rubber. When 
huge drawings are to be dealt with, 
the benzine treatment is only applied 
in parts at a time, thus keeping pace 
with the rapidly of the advancement 
of the work. When the copy is oom- 
pVsted, the benzine rapidly evaporates 
and the {X^mt resumes its originil 
white and opaque appearance wit^ut 
bhtraying the fiuni^t trace of the 
benzine. If it is desired to fix lead- 
pencil marks on ordinary drawing or 
th^ci^pajM, this may be done by wet- 
it wiw mUk and drying in the air. 
If: Papar is made by rub- 

;jmig white paper with a oompoeition 
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theoonsistency of cream. These Should 
be melted together and rubbed on the 
paper whilst hot. When diy it will 
be fit for use. (/See Carbon Paper 
IN Copying.) 

Copying Drawings to a Be- 
duced Scale. — Following are 
methods of copying a drawing to a 

scale ? of the original scale by means 

nn '' 

of an easily-constructed geometrical 
diagram, which may bo found useful 
to mechanical and architectural 
draughtsmen — at any rate, in the 
absence of proportional compasses. 
Indeed, when m is less tluin 3, work¬ 
ing with a diagram is at least as easy 
as working with the clumsy instru¬ 
ment just named,^and the results are 
as accurate, supposing the diagram to 
be carefully constructed. 

(a) In fig. 185, let A and B be fixed 
points in a piece of cardboard or thick 



drawing paper, and A B P, any two 
lines drawn from them and meeting 
in P. Then, if in all cases A P ss 
m. BP, the locus of Pis a circle whose 
centre (T) is on A B product. 

To prove this, draw PN psrpea- 
dicular to AB, orAB pirod«boe4 M 
B N s 2 ;, P = y,;.8Bd cSBddsr tills 
length of AB(the^5aM9 m pspMsent' 
ing unity. Then— 

from which we derive^ ' f ■ 
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lUs If tlie ' wquaikm to » otrcle, 
BT= «je«adiaiTP = 

~ By giving to m different 

fft* — 1 

valuee, we can calculate the carre* 
spondi^valu^ofBTandTP. Thus* 

if m = which is the ratio used in 

isometric projection, it vrill be found 
that BT = 2, and TB = 2‘45. If 
fn = J, BT = 0-8, and TP = 0*67, 
etc. Thedifference between the short¬ 
est length, A P, that can be taken on 
the original drawing and AH, the 
longest, decreases as we increase m, and 
it is easily shown that the range of the 
instrument, in its most simple form, is 
expressed by the formula— 

AH = !!L+^AD. 
m — 1 

In practice it is rarely necessary to 
calculate numerically the lengths B T 
and TP, for by a simple geometrical 
construction we are enabled to produce 
a diagram to any ratio to, given two 
lines whose lengths are in that ratio. 
Thus, suppose A B to be a suitable 
length for the base, and A P to equal 
TO. BP. Bisect the angle APB by 
the line P D. Then, since, by Euclid 
VI. 3- 

AD:PB::AP:BP 
AD :DB :: to : 1, 

which shows that P D is a chord of the 
required circle. Bisect P D in L, and 
draw L T perpendicular to P D. Evi¬ 
dently T, since it lies on both L T and 
A H, must be the centre, T P being the 
r^us. Describe the circle, and the 
diupam is complete. 

The mode oi using the diagram re¬ 
quires little explanation. A len^h 
A P, from the original drawing, being 
set off with ordimuy compasses from 
^ detenoines the position of the point 
P, and we take P B for the oorres^nd- 
ing lettjrth in our copy. To prevent 
their holed hy compass points, A 
and B ought to be protected by horn 
oentros. 


Jbat any meafurement dmrter than 
AD, whenitoannotbetakenindireetly 
(that u, as the difference between two 
longer measurements), a supplmneh- 
tary circle, constructed to a shorter 
base than AB, is required. In Uie 
diagram. Fig. 186, from A draw any 



Kio. 186 . 


line, AA =: AD, the shortest of the 
measurements; join H A, and through 
T, B and D draw lines puallel to HA, 
meeting A A in t, 6, and d respectively. 
Then, A & is the new base, and t the 
centre of its circle, of which the radius 
is td. Supposing AB to be of suffi¬ 
cient lengtl^ a t&brd circle and base 
can be derived from the second, a 
fourth from the third, and so on ; and 
it is easy to see—since the two circles 
in the %ure are tangential to the arc 
/DA, described from A as a centre 
with the radius AD — that any 
measurement found on one drole 
cannot be found on any other, and 
th^fore that no doubt need occur as 
to which base a measurement applies 
to. When there are but two oMes 
and bases, as in Fig. 186, since AA s 
AD, we We 

AD = !t±l.Ad, 

TO — 1 
and 

TO - 1 

AH = (® + JY.Ad. 

\to — 1/ 

In practice more than twoeirdleBara 
rarely required; but if we had k 
circles, aim I and s wtte the greatoto 
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and least measurements withiif the 
range of the instruments, then— 



(6) Suppose that the drawing is to 
be reduo^ to three-fourths,‘ draw a 
straight line AB (Fig. 187) of any 



lengtn. From any point A drop a 
perpendicular A C at right angles to 
AB. Lay off on -AC a convenient 
distance AD. Then with D as a 
oentre and radius of a length of which 
AD IB ihree-fottrths the original 
draw^, cut AB in E, join DE and 
the dia^nm is complete. 

If any dimension EF from the 
4 ioriginal drawing is with compasses 
a^ed from E along ED, then FO 
be the reduced ^mension. 

It is not neoeesaiy in practice to 
draw ^le line FG, as, by oscillating 
the pcnnt of the oompaases, the point 
of pOTi^t eontaot wul be eai% mt, 
and will be the required reducuon. 
The lines AB and DE may be pro¬ 
duced in the direc^bn of the dotted 
Bhes, thereby enalding the draughts¬ 
man to measure loiw distances than 
that for which the diagram was at drat 
bonstruoted, should occasion require. 


DRyiNG*AND Desiccating. 

{See aUo 

EvAPOBATINO, PbESEBVINO, BTC.) 

Although di^g and desiccating are 
terms which have the same meaning, 
viz. the removal of moisture from 
wet or damp goods, yet in trade appli- 
j cation the drying of goods does not 
necessarily mean the removal of every 
{Murticle of moisture, whereas desicca¬ 
tion applies more to processes by which 
substraces are dried to the utmost ex¬ 
tent short of burning them. The 
same kind of appliance may therefore 
serve for either, though this is not the 
caM always. Drying rooths, with which 
this subject commences, could scarcely 
. be considered suitable for desiccating 
goods as mxHnarily understood. 

(a) Dr 3 ^g* lioomf.-—Tl^ pro¬ 
cess of diying in rooms prepared fat 
this purpose depends on the fact that 
air can and will readily pick up or 
absorb moisture, much as an absorMot 
xnaterial will. There is, however, a 
limit to the water-holding capacity of 
air, and it is neoessaiy in the first 
place to introduce air which is deficient 
m moisture, and then, yrhen it has 
absorbed what it can, to awry it away. 
The drying capacity of air is the dif- 
feronce between the moisture it con¬ 
tains and the amount required to 
saturate it; by saturation beW meant 
the^ utmost capacity the ah* has for 
moisture. When air 1 m*s up all 
the moisture it can, ft is said to be 
satumted, and can absorb no more* 
and if fay chance it .has moiw than it 
can hold, its dew point, the pc^ at 
which air deposits mobture, wfU mani¬ 
fest itself. ^ 

A table idiowing the mj^ 

cities of air at duferent 
is here given, and it ^ 

at high temperaturoi llm 
la out of.relative piwmmoii. For 
instance, a rise of B0 ®SoId(i. to 60° 
F. allows of an inerma^ 4 water 
hdid of 8*60 gr. pwio^ hut A rise of 
80° from 60° to i»* 


Dbying AiiTD DssiooATiNa : Drying tlooms. 491 


supplied to rooma ; it must be delivered 
into the chamber as dry as possible 


(a*ea8eof 8*39gr. By this it will be 
seen that a peat economy and effect* 
iveness is obtained with a high tem¬ 
perature, and, roughly* it can be 
computed that the di^ng capacity of 
the air is doubled with each rise of 27° 
temperature. As a rule 130° F. is 
considered the best temperature for 
ordinary laundry goods, doing no in¬ 
jury to the go^ and proving very 
satisfactory. The temperature may 
fall 30° when the wet clothes are first 
put in, but it gradually rises again as 
the go^ become dry. 


The Quantity of Water that Air 

IS CAPABLE OF ABSORBING TO 

BECOME Saturated. 



Gr. 


Gr. 


Gr. 


Gr. 

op 


op 

iwr 

Ou. 

op 

per 

Cu, 

«F. 

per 

Cubic 


Foot. 


Foot. 


Foot. 


Foot. 

10 

1 

46 

8> 

86 

12* 

141 

68 

16 

1 H 

60 

44 

90 


167 

86 

20 

** i 

66 

6 

96 

is! 

170 

112* 

26 

! H 

SO 


100 

12J 

179 

138 

30 

; n\ 

•6 

H 

106 

22 

188 

166 

sa 

1 2|l 

70 

8 ! 

110 

25* 

195 

194 

38 

! 21! 

76 

94 i 

1)6 

30 

212 

266 

40 

1 ’ 

80 

101 

ISO 

42* 




iV’ofe.—The atmosphere, whatever 
its temperature is never quite satu¬ 
rated. Its humidity varies, according 
to the time of year and the weather, 
from 76° to 90° of complete satura¬ 
tion. 

The successful working of a drying 
room is best obtained by stove-heated 
air, if care is exercised in preventing 
theair reaolung too high a temperature. 
Next to' this oome k^E-pressure hot 
water and steam, lastly, low-pressure 
hot water. There is no objection to 
the nature of the heat furnished by 
either, but with the last an expensive 
quantity of pipe would be ne^ed to 
keep a free aupi^ of new air con- 
s^tly at 130°. in any case, it is of 
^e highest importanoe that moisture 
he not added to the heated air. There 
must be no vapoxising trough which 
P^videa hnsakbiy. to the wanned air 


(and it will be very dry if heated from, 
say 50° to 130° without the addition 
of moisture), and it must not stay long 
there. 

It is of practically no use whatever 
to heat the air of a (^ing room, if it is 
not allowed or caused to escape as soon 
as it is saturated, or nearly so. In 
other words, full and free ventilation 
is of vital importance in obtaining 
success. Quite large numbers of in-^ 
stances have met the writer's notice in' 
which a full d^ree of heat has been 
supplied by pipes, but no ventilation. 
In other cases there has been a^, out¬ 
let ventilator for the escape of the wet 
air, but, as no inlet was provided, the 
air did not move. In still other cases 
there have been inlets and outlets, yet 
no movement of air. as the vents were 
merely holes. If toe air is to move, 
some force must be brought into play 
to impel it. The outlet may m a 
chimney to induce a draught or the air 
may be extracted a &n. In case 
of stove heat, if the furnace is a few 
feet below the room the warm air 
duct may oreate a sufficient velocity to 
the air to make a plain hole act as an 
outlet to the room. This is supposing 
the room stands quite clear of sur¬ 
roundings, and will get no down-blow 
or back currents of external air. • 

Another detail to ensure effective¬ 
ness is to arrange toe inlet and outlet 
so that the air vnU have contact with, 
surround and penetrate eve^ artode 
that is to be dried, and this is best 
done by having both inlet and outlet 
at toe bottom of the room. ilg. 188 
shows one way of doi^ this (with 
stove-heated air) by whito a uniform 
diffusion of the hot dry air is made 
vei 7 certain, and it senus impossible 
that any of the chamber can 
escape bei]^ affected by toe Sir that 
passes through it. It will be seed theft 
toe inlet is %a pipe ooming tlirooi^ 
toe floor, and the outlet, wlflch, u- 
though leading away from fhft top, 
refidly starts from two ot more points 
near the bottom of the room toe 
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tubes shown. At the junction piece 
at the top is a valve or adjustable 
register, which can be opened to start 
the draught in the outlet shaft when 
desired, but at other times it is closed. 



Fio. 188 . 


The arrows in the illustration show 
the direction of the heated air when 
this ceiling register is closed and the 
room is in nor^ use. 

Fig. 189 shows the method adopted 
by the writer in heating and ventilat¬ 
ing a drying room for wet fibre goods 
usi^ in fine brush making. The mate¬ 
rial WHS spread out on wire trays, 



Fia. 189. 


these beingplaoed on very open lattice 
tj^VeSi Tne available heat was steam 
^.at 80 lb. pressure, and it was found 
^Hiat sht rows of 8 in. {upe on each 
sideof tberoom^ which was 10ft« wide ' 


served well. The pipes were encased 
with partly ^ted casings, the purpose 
of the cases being to ensure that the 
air coming in through the inlet open¬ 
ings shoiUd have close contact with 
the pipes. 

The minimum size of fresh cur duct 
and outlet shaft should be one square 
foot area for every 500 cub. ft. of 
space in the room (when empty),* this 
teing a room, say 8 ft. each way ; and 
the outlet shaft should be at least 
twice as high as the room, say 16 ft., 
or higher. With a higher shaft a 
smaller area would suffice. It may 
seem needless to impress on readers 
Chat the fresh air must be absolutely 
clean, for laund^ work at least, and 
for this purpose it becomes essent^ to 
filter the air (at the cold inlet) if the 
work is in a populated place. Even 
' with a very pure» unpolluted country 
atmosphere, a wire-gauze strainer is 
needed to arrest particles of flying 
material and insects. The filtration is 
effected with cotton wool, cheese cloth 
or muslin, and it is very necessary that 
the user quite understand that the 
filter merely arrests impurities and 
holds them, so that the renewal of the 
filtering material must be done at 
r^ular periods, which are governed by 
the condition of the atmosphere. 
Damp, without dirt, will clog the 
pores, which would make it appear 
that the filter had better be on the 
warm air side of the heating chamber, 
but this is never done. 

When heating a drying room ly hot 
water or steam the detail of ventilation 
and ear movement must be considered 
differently. One of the chief object 
of the heated pipes is to warm the air 
so’as to increase its oapadty^its thirst 
—for moisture. To warn the goods 
effectively, and let tl^e air warmth 
the best way it can, is vramg an a 
wrong principle, altnottg^ is often 
done. Heat tuumocipiMMyi^ water, 

* These itses are ftr diyiakaeQOM ftr wet 
clothes, which sieabsut tha wrt tsUfeisty 
are trestsd la tWs wsy. VW aabltiAors of a 
drier nature, emaller dnotsiiid sham., with a 
oorrespondiiig decrease fii the airSa|ifMy> 
heased. 




Dryhstg and Desiccating : Drying EoomB. 


493 


neither have the walls of the room nor 
the pipes. It is the air and the air 
only that will rob the clothes or goods 
of moisture ; but its powet to do this, 
as already stated, k so very much less 
when the air is cool than when it is 
hot. Effort must be made to warm 
the air, this warmth giving it a dry¬ 
ness and affinity for water, and this in 
turn being satisfied by the water from 
the goods that require to be dried. 
Heat without ventilation will not dry 
goods. It might convert some of the 
moisture into what might be called 
steam vapour, but unless this was 
carried away it would be redeposited 
on the goo^ when the temperature 
fell. 

(6) The process of drying depends 
on the fact that heated air will absorb 
moisture as a sponge absorbs water. 
When air has twen up all the mois¬ 
ture that it can, it is said to be satu¬ 
rated. The di^g capacity of air is 
the difference between the amount of 
moisture contained and that required 
for full saturation. In general terms 
lur containing 85 per cent, of moisture 
is called damp ; 65 per cent,, moder¬ 
ately dry; 50 per cent., dry; 35 per 
cent., very dry; and 26 per cent., 
extremely dry. The drying capacity 
of air increases with the temperature, 
a cub. ft. at 80° F absorbing about 
2*19 gr. of water, while at 130° it 
will ^e up 42*5 gr., or about 20 
times as much; this shows the ad- 
vantc^ of heating air for drying to a 
moderately high temperature. 

For each increase 27° in the tem¬ 
perature of the air, its drying capacity 
IS doubled ; in other wo^, the capa¬ 
city of the drying room can be doubled 
by inoreasing the temperature of the 
room 27°. For orcUnary laundry 
work a temperature of about 130° has 
been found the most satisfactory. 
Whwi wet clothes are first placed in 
the room, the temperature laUs from 
20° to 80°, but gradually moves up 
cgsin as the goods become dry. 

The sucowul oonstructaon of a 
frying room depends upon plenty of 
beat and a bountiful supply of fresh 


clean air. In no system of heating are 
the benefits of direct radiant heat more 
manifest than in the drying room ; 
for this purpose the heating surface is 
most effective when so placed that 
the direct rays of heat it will 
strike on at least one side of the 
article to be dried. It is, however, 
of more importance that the air supply 
should be so arranged that in addition 
to being brought in direct contact 
with the heating surface it will also 
penetrate and completely surround 
every article to be dried. A rapid 
moving current of air, say 250 or 
500 ft. per minute, according to the 
articles to be dried, is the most effec¬ 
tive. It is for th^ reason that the 
month of March is the best time for 
out-of-door drying. 

In drying rooms of ordinary steam 
laundries as generally constructed, 
either no provision or one totally in¬ 
adequate is made for the entrance of 
fresh air; this, combined with the 
improper arrangement of entrance and 
exit openings, when any are pmvided,. 
results in great waste of heat, ^ewise 
fuel and prolongation of time for dry¬ 
ing that would otherwise not be re¬ 
quired vtith a properly constructed 
diying room and loss relative thereto. 
Many firms manufacturing laundry 
machinery express their ignorance of 
this subject by illustrati]^ in thtir 
catalogues drying rooms with an ent* 
at top of room ody, with no provision 
for a supply of fire^ air. An exit at 
the top of the room is allowable for 
just one object; that is, to establish 
a draught in the vent chiinney. Ail^ 
this has got well under way the oeOix^ 
exit should be closed and i^e floor exit 
used. With the air entering at the 
floor and with the exit at the otiling, 
it will move in a atrc^ht line fix>in 
the inlet to the outlet and become 
only partly saturated, the result being' 
a loss of heat and fuel. With the 
inlet and exit at floor, the air is 
^irought in contact with the artides 
to be dried in both the upward an4 
downward current and being confined 
longer becomes more fully saturated. 
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* Prom the above it will be seen that 
the two points to be looked after in 
the construction of a drying room are 
to have sufficient surface to heat the 
air to a high temperature and to have 
it so arrai^Bied that the radiant heat 
will be most effective, that is, so that 
it will strike against of the articles 
to be dried if possible; to have the 
inlet and main exit at the floor, 
ample sise and so arranged that the 
air will not op^ become thoroughly 
heated utou entering, but will pene¬ 
trate and surround the goc^ to be 
dried. As an auxiliary' to t^e floor 
outlet an entarance into the chimney 
at toe ceiling can be made for the 
purpose of establishing a current, the 
entrance being provided with a tight 
fitting damper, which should be clo^ 
after starting, as the floor and ceiling 
exit dampers can be made to op^te 
together, the object being o^ous. 
D^nng room closets are generally con- 
' stnioted about 10 ft. high and, when 
sliding racks are used, about 8 ft. 
wide, toe Iragth varying with toe 
amount of work to be done. In hos¬ 
pital work an ahowaooe of about 1 sq. 
ft. qi drying radh for children, 1| sq. 
ft. for men, and 2 sq. ft. lor women 
will generally give satufaotory results. 

During rocnns in whito slidimg racks 
are used are generally 10 ft. ragh by 
8 It. wide or deep, eato rack bei^ 

al^t 7 hy 7 ^ 

il!lg two 8^ of ban or about 100 sq. 
ft. of surface. From this it will be 
seen that the number of sq. ft. of 
radt surface reauired divided by 100 
equals toe numter of racks; in other 
words, ssdi rack is sufficient for 100 
toildr^ 60 men, or 60 women. If, 
m pleoe cfza^ clothes lines or port- 
abte hones, are used, the small hos¬ 
pitals aJSim St 7, and 10 cub. ft. for 
eaeh' child, tmsL and woman reapeo^ 
tiv^, and uh^balf thia amount for 
boi^phiala. Olotoas, after proper 



than unstarched ones. Having found 
the number ^of racks requir^ add 
1 ft. (making an allowance of 6 in. at 
each end) thd total will be the length 
of the room, the height being 10 ft. 
and toe vridth 8 ft. Approximately, 
this equals about 100 cub. ft. per 
rack. The amount of steam radiation 
reqiured with a proper supply of fresh 
air equals about 1 sq. ft. to 3 cub. ft. 
of space, or about 35 sq. ft. per rack. 
For hot water work allow twice ss 
much surface for like conditions. For 
fresh air supply allow 2 sq. in. per sq. 
ft. of steam surface, and half this 
amount per sq. ft. of hot water sur¬ 
face. For exit opening allow 50 per 
cent, more, and if toe floor of toe 
room is prorated with small holes 
for the inlet of fresh air, the above 
inlet areas should be doubled to allow 
for friction. An approximate weight 
per yard of clothes aftw wringing is 
about as follows : Flannel skirts, 1 lb.; 
spreads, 1 lb.; sheets, *6 of a lb.; 
blankets, 1*125 lb. each; shirts, 
about 1| lb. each; pillow oases, about 
I lb. ; and each towel about | lb. 
the weight of the water remaining in 
clotoes ^ter wringing is about as fol¬ 
lows, toe weight ,wheu diy being 1: 
Flannel, 2}; calico, 1*8; silk, 1*50; 
and linen, 1*2 lb. Under ordinaiy 
eonditioDs the atmosphere is about 
50 per cent, saturate, so that the 
amount of moisture that a oub* ft. of 
air win take up, providing that it is 
saturated on leaving toe diying room, 
is equal to the grains of vtpour per 
cub. ft. for the tem p er a t u re to whito 
toe air is heated, as par prvrious tah^, 
minus one-half the we^t in gtaifis 
contained in the air at its eattenoe 
tempmture. 

Ntoie^^AUow that to9i|rlNMl 
at60«>andisha]l satumte^ i# 
it is heated to ISO^ F ahd li iifaalil 
on being re l ea s e d . 

60° contains 6*82 gn. 6d * 


mm 



mted, h wffl OQI^ » 

2*91 gr. 
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tains 42*5 gr. which, less 2*91 gr., is j 
equal to 59*59 gr. of Water that the 
air will take up in passfhg through 
the drying room. If the air was only 
half saturated on leaving the dr 3 ring 
room, it would absorb 42*5 x *5 = 
21*26 — 2*91 = 18*34 gr. of water, I 
removed per cub. ft. of air. If we | 


= 176-81 *1. ft. 

The he^ht of a drying room chim¬ 
ney should equal at least four times 
the height of the room, or, for a stand¬ 
ard room, about 40 ft. The velocity 
of the air in the chimney will average 



ft. of air 100*^ to 130® per minute, 
depending upon the teinperature of 
the air at inlet; in praotioe it is safe 
to work on this bads for a}! ordinary 
drying work. Allowing that the 
eh^e quantity of water is to be 
eiwhoraied k 20 mhu, the sq. ft. of 
heilh% sqilaoft required 


The area of flue required to move 
17,681 cub. ft. in 20 min. la 424 sq. 
in., or an 18 by 24 in, flue ^7, 081 
20 s 884 cub. ft per min.; 884 
300 ss 2*95 sq. It. or about 424 eq.! 
in.). Another impoMpatoonridamtihNi 
in the oonstrucUon of a dtyj^ fook, 

I is to secure dean fMialr. cittV. 
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generally be accomplished by screening room, diagonally opposite the stove 
the cold air supply through cotton the entrance into the chimney for the 
cloth. Asa rule it should be taken exit of air being at the floor. The 
from the northwestern side of the flue in the vant chimney btm a tendency 

Ji _rx mi.. •__ 


building. The accompanying figures to produce draft, 
show several arrangement of drying 
rooms, with and without portable or 
sliding horses. Figs. 190 and 191 show ! 


The iron grating 




plan and elevation respectively from a 
drying room purticuWly adapted to 
private houses, inasmuch as the flat¬ 
iron stove bests the drying rooms and 
}»oduoes the circulation of air. As 
shown by Fig. 190, in one corner of 
the room is placed a stove used for 
heatiiig ircms, being inclosed by wire 


around the stove should be extended 
from floor to ceiling, thus preventing 
any clothes from coming m contact 
with the stove. Oftentimes better 
results will be obtained if the door 



nettioggeiM^y Ifdn. ipesh mounted , 

oh churnel iron frames, the inolosure 
being mitered by a dmr of similar 

oonstniotion in the latmdiy. The between the laupdry ahd |lchr« is hf 
htote rests on a cast-iron grating wood tinned on insidb, ih. {da0e ef a 
direct into a cold air box. gating *, this keeps ell ^ helt In 
^Tne, d^ ior-tbe stoye is carried into the diy^ room.. Figs. 
e eimnney in a comer of the drying ehow plan sad «olevaSm feq^ectiyely 
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of a drying room heated by a wall coil overhead, the cold air supply 
coil, the cold *dr being *t^en in under brought from floor up to ceiling and 
the coil and discharged through a vent entering room above steam coil, the 
register in the floor at the centre of air passing downward through the 
the room. It may be well to state coil, with exit at the floor. i"igs. 196 



Fio. 198. 


here that large headers are generally 
made of 3-in. double extra heavy iron 
pipe, generally drilled and tapped 



Fig. 199. 


2} in. on centres for inch pipe. Fig. 
194 shows plan and Fig. 196 elevation 
in two sections of a drying room with 



Fig. 200. 


and 197 are respectively a plan and 
elevation of a drying room, with hot 
air register in floor at centre of room, 
2 K 
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ceiling ventilation at centre of room, to construct, utilises the radiant heat 
Fig. 198 is a general view of a dnwg to the greatest advanta^ and gener- 
room showing sliding horses, ates a circulation of air in all parts of 

199 and 200 are plan and elevation the room. Figs. 203, 204, 205, and 
respectively of a drying room with 206 show some details of construction. 

li^s. 207 and 208 are respectively 



etove in centre resting on a cast iron 
mating opening into the cold air duct. 
Tlie stove should be inclosed by wire 
goa^. The flue for it should be 
*eanied up through ceiling and mto 
^ the vent flue. Vent flues can be 
formed in each comer with galvanised 
eheet iron as per sketch, fig. 200, the 


broken plan and elevatioii of a dnSng 
room heated by a furaeie. Am on 
the same floor, the smoipt pipi^"being 
carried into the vent flue. If dedred, 
the air can be made to rotate aroun^ 
but good results are not always ob¬ 
tained in this case; ^Pooiabiet sliding 
hones or clothes hnn nan be used for 
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hanging the clothes 09 while drying. 
(Heating and Ventilatioift) 
Chemists’ Hot Air Bath or 
Closet. —The theory of a perfect 
method for air-drying suggested two 
things as indispensable. 



1. A constant current of pure dry 
air brought to the desired degree of 
temperature before admission into the 
drying chamber. 

2. A regulated source of heat. 

Both these conditions to be under 

perfect control. 



I place current first as being the 
nu^ important item, and the one to 
whv^ hitherto very little attention 
appears to have been paid so far, at all 
events, as regards the temperature of 
the ourmit when admitted into the 


drying chamber. As for the source of 
heat, this has been brought fairly under 
control by previous experimenters by 
the use of one or other of the severri 
thermostats, though I was unable to 
discover one quite suited to the 
purpose. 

To meet these requirements I have 
designed the instrument shown in Fig. 
209. It consists essentially of a 
double jacketed cylinder with air 
passages, so contrived as to compel the 
air used for the drying to circulate 
between the jackets before its final 
admission into the drying chamber, in 
such a manner as to ensure that its 
temperature shall be raised to the 
required degree before it is allowed to 
come in contact with the thing to be 
dried. Moreover, as a secondary, but 
still very important consideration, the 
inlet of the air supply is so placed that 
the air used for drying is kept as 
distinct as possible from all contact or 
admixture with the products of com¬ 
bustion, such products naturally being 
loaded with watery vapour and CO,. 
The pure air thus heat^ before enter¬ 
ing the drying chamber is evenly 
d^sed over the whole area of the 
bottom of the bath, between it and the 
perforated false bottom which forms 
the floor of the drying chamber; the 
air then ascends b(^y as a solid ^ 
cylinder, and escapes by the tall chim¬ 
ney of the domed glass cover. In this 
way vigorous circulation of dry hot air 
is constantly maintained which effects 
a rapid and uniform drying, such as no 
ordinary air-bath can accomplish. We 
will now turn to a consideration of the 
source of beat and its n^gulation. This 
consists of a Bunsen air-bumer placed 
in the cavity under the bottom, but 
the heat is first received upon a solid 
diso of metal, separated by a sufficient 
space from the bottom to prevent the 
heat of the flame being transmitted 
direct to the bottom of the bath, Hie 
object being to avoid any localisation 
of the heat. Moreover, the mass of 
the metal diso besides acting as a dis¬ 
tributor, also serves as a reservoir of 
heat and assists in maintaining the 
2 K 2 
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equality of temperature, but this 
equality is chiefly provided for by au 
entirely new form of thermostat. It 
is to be observed that witliin the two 
jackets already spoken of is placed an 
annular copper vessel, which forms the 
boundary wall of the drying chamber. 
This is a cylinder composed nf two 





1^ OQ— r.j 


•thickneaBes of thin sheet copper, en* 
closing an air*space of 5 mm. wide, 
cm. circuit, and 22*75 cm. in height. 
It is securely closed top and bottom, 
and has a capacity of 1100 c.c. This 
consUtutes theheatr^ulating chamber 
-at thermostat, the cavity of which is 
oonnected up to a U tu^, having 
mercury in t^ bend. Gas is admitted 
on the other side of the U, and by 


means of an arrangement, such as is 
usual in a gfas thermostat, depression 
of the mercury in one limb cuts off the 
Boain gas supply, which can then reach 
the burner by a small bye-pass only. 
By means of a screw at the top of the 
other limb of the U, air can be ad¬ 
mitted into or allowed to escape from 
the regulator. With the rise 
or Ml of the temperature, and 
the consequent exi^ansion or 
contraction of the air contained 
in the regulator, pressure is 
exerted or withdrawn from 
the surface of the mercury, 
wliich is thereby forced down 
the one limb and up the other. 

The reference letters indi¬ 
cate as follows : A, Diaphragm 
completely separating the dry¬ 
ing from the combustion 
dt^ber. B, Perforated false 
bottom, k C, Outer jacket. D, 
Inner jacket. E, Copper re¬ 
gulating cliamlier or thermo¬ 
stat. F, Baffle plate. G, 
Apertures in jacket C giving 
admission to air for combus¬ 
tion. H, Apertures for the 
passage of air between the 
jackets for drying. I, One 
of three apertures for escape 
of products of combustion. 

K, Apertures in inner jacket 
D for passage of drying air. 

L, Burner. M, Thick metal 
plate for receiving heat of the 
flame. N, Mercury U tube. 
0, And its connection with 
copper regulator. P, Screw 
whereby the degree of heat is 
regtdat^. B,C^ supply. S, 
Tube with bye-pass. 

I have aheady mentioned 
ihe capacity of this copper regulator is 
1100 c.c., the coefficient of expamdonfor 
one d^ee Centigradebeisg' 00367, the 
alteration of volume for a single d^ee 
of temperature at boiling point will w 
about 3 cubic centimetr# (2‘95). It 
is therefore plain we have here a means 
of r^ulation of the temperature of 
extraordinaiy sensitiveness, and ac¬ 
cordingly we find we can command 
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vrhat practically amounts to a fixed [ last I observed some condensation of 
temperatureatanydesfred degree, and moisture within the U tube on the 


seeing that the copper regulator en¬ 
tirely surrounds the drying chamber 
and tliat the whole of the air employed 
in the drying process must of necessity 
sweep both its surfaces, exterior and 
interior, amounting to nearly half a 
(*4459) stiuare metre in extent, it 
follows that no local currents can 
interfere with the accuracy of its 
workings. You will agree, 1 am sure, 
that this is a grand point. 

A Page’s regulator, or any similar 
instrument, may be all very well in a 
still atmosphere, but where a current 
is concerned it is not unlikely to be at 
fault and thrown out of working from 
one pause or another, purely local, such 
for instance as l>eing sliatlowed by an 
object in process of drying, or Iwing 
placed where there is either an undue 
amount of current, or too little, or in 
an eddy. Our arrangement lias a 
further advantage of occupying no 
space within the drying ctiamber. 
Having said this much respecting the 
principles involved in the design and 
the mode of construction, let us now 
pass to a consideration of its perform¬ 
ances ; but before doing tliis it will 
be as well to relate some particulars 
concerning difficulties encountered in 
connection with the regulator. When 
first set in action there was no getting 
a fixed degree of heat; the thermo¬ 
meter kept steadily mounting, degree 
by degree without apparent cause. 
Naturally we looked for some escape 
of air from the cliamber of the regu¬ 
lator, but the closest inspection failed 
to reveal any point at wliich escape 
could take pla^, and it was only by 
immersing the copper regulator in 
water and blowing through the tube 
attached that enabled us to discover 
several tiny leaks in the solder. After 
these were made good and the test 
repeated, the thermometer still re¬ 
corded a constantly increasing tem- 
I^rature. Again and again we went 
through the process of searching for 
leaks, but all in vain. Fixity of tem¬ 
perature seemed impossible, when at 


regulator side of the mercury. This 
at once gave the clue to the cause of 
the rise of temperature. Each time 
of immersing the regulator in the 
water, when search was being made 
for leaks, a small amount of moisture 
must have gained access into the in¬ 
terior, and this, as the temperature of 
the bath was raised to boiling point, 
beciime converted into steam and 
mingled with the contained air. So 
long as this moisture remained at the 
high temperature of the interior of 
the regulator, it exerted the vapour 
tension due to that temperature, but 
little by little a certain portion found 
its way into the U tube out of reach 
of the heat, and thereupon deposited 
its moisture by condensation on the 
sides of the tube, producing of course 
a partial vacuum in the tube and 
thereby drawing in a fresh supply of 
hot moist air and steam, so tliat at 
last quite a considerable amount col¬ 
lected in the U tube. Now, seeing 
that 1 c.c. of water,at 16*6°C. will 
produce 1696 c.c. of steam at 100° at 
ordinary barometric pressure, there is 
no need to dwell further upon the 
cause of our difficulty, or the necessity 
for keeping the interior of the copper 
regulator quite dry. 

Now, with respect to the perform^ 
ance of this instrument as an air- 
drying bath, I have directed my ex¬ 
periments to the demonstration of 
three igs ;— 

I. To show the existence of, and 
determine the amount of, current 
passing through the bath. 

I have attempted to measure the 
amount of air tlmt passes through the 
instrument by means of an anemo¬ 
meter, and find that it travels along a 
chimney whose sectional area = 5*4119 
in. at the rate of 204 ft. per minute, 

I from which I calculate that no less 
I than 7 * 6875 cub. ft. of air pass through 
' the apparatus per minute. 

I II. The next point of importance 
was to ascertain wat this current was 
evenly distributed throughout the 
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whole sectional area of the drying 
chamber. 

This equal distribution you will 
observe was arrived at by making the 
instrument circular and Emitting the 
air at points placed at equal intervals 
all round, and by surrounding the 
lower part of the inner jacket with 
a curved flange projecting in^^ds, 
the object of which is to direct the 
current horizontally between the true 
and the false bottom, and so prevent 
its premature passage through the 
perforations of the false bottom 
before having had time to take up 
heat from the bottom plate, and by 
thorough mingling and mixing, pre¬ 
venting local inequalities of temper¬ 
ature. 

That these designs work well can 
be demonstrated by the smoke of 
smouldering brown paper, which shows 
that the current spreads itself over the 
whole area j there is no creeping up the 
sides or centre, it seems to pervade 
equally the whole space. 

III. The final point that we have 
thought it important to inquire into 
relates to the vertical distribution of 
the heat. 

For the convenience, if not the 
necessity, of the case, the source of 
heat is applied to the Iwttom, and you 
will remember we have interposed a 
large mass of metal between t^ fiame 
and the bottom for the purpose of 
moderaring, storing, and ^tributing 
^he heat; l^t, nevertheless, all parts 
in metallic connection therewith get 
hot by conduction more in proportion 
as they are neu* to the source of heat. 
They in turn become radiators, and 
any object placed within near range of 
their radiation before the air current 
has had time to take up and distribute 
thq same, gets more than its share of 
heat. Oixr experiments show that the 
useful range is anywhere above 3 in. of 
tto bottom. Below this undoubtedly 

tonperature increases rapidly, and 
more so the closer the bottom is ap- 
proMhed. About 3 in., and for the 

extent ol the varit^^ between 


any two parts does not amount to 
more thwi fromr 1° Centigrade. 

AsregardsrCgulationof temperature, 
this is as simple as possible. It can 
be set at any temperature wished for, 
from that of the room up to any d^ree 
that can be required, in the course of 
a few minutes. I have only to undo 
the screw P and allow a little of the 
air contained in the copper chamber to 
escape, and when the desired temper¬ 
ature is reached, screw it down again ; 
this, by preventing further escape, 
fixes the temperature at that point. 

. On the other hand, if I want to lower 
the temperature, I should turn the 
gas out and allow air to enter the 
copper chamber until the temperature 
stands at the desired point. A ther¬ 
mometer hangs from the chimney, and 
the temperature can be seen at any 
moment. The regulation can be ac¬ 
complished not only exactly but im¬ 
mediately, and moreover, the tempera¬ 
ture is absolutely fixed. It may be set 
going on January Ist and go on to 
December filst, and it will not vary. 
It may do some good to put some 
asbestm on the upper surface of the 
diaphragm that ^vides the drying 
• and combustion cliambers. (M. A. 

I Adams, F.R.C.S.) 

j Drying Fruit and Vegetahle Pro- 
d/ucU. —(a) In numbers of districts in 
the southern states of North America, 
one may see at the farmsteads rows of 
boards tilted up to the sun and covered 
with sliced fruit. Sometimes it is 
spread between sheets of muslin to 
keep away the insects, and to give the 
fruit a finer colour. These simdl lots 
of fruit are collected by the country 
storekeepers, and thus find their way 
to the g^t cities and a marki^. The 
firstimprovement made in drying fruR 
was tried in the north, and consist^ 
in covering the fruit with g^ass. The 
hot-bed B8^ idle in thfS bi^^^lound a 
new duty. Wooden boxes or fmmes 
made to fit the sash w er e pre p ared and 
set upon 1^ to raise above 

ground. Holes were cut at' th« frotft 
near the bottom, and at the back near 
the top, to secure a current of air 
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through the frame; within these 
gjiaas-roofed frames the fmiit was spread 
on trays in the full sun4ight. The 
glass kept out rain, birds, »nd insects, 
and the fruit dried more quickly and 
with leas labour than in the old way, 
and with a decided improvement in its 
appearance. Experiments were also 
made with stoves. The cooking stove 
dried the fruit more quickly than the 
sun, but it was wanted for other pur¬ 
poses. The next step was to erect 
drying closets. A small enclosed place 
or closet of any convenient shape or 
size was put up in the farmhouse or 
shed, and in this was set a small stove. 
The sides of the closet were protected 
from the fire by brickwork, and above 
the stove were ranged shelves for the 
fruit; inlets for the fresh air were 
made at the bottom, and at the top 
ventilators were provided for the 
escape of the heat^ air and vapour. 
Such appliances answered a very good 
purpose, and are often used to save the 
suridus fruit of a small farm for do¬ 
mestic use or for sale. Besides these 
domestic appliances there is now in use 
a very good iron stove or drying ma¬ 
chine, serving to dry all kinds of fruit 
in a letter manner than the wooden 
closets, which are liable to take fire. 
This stove is portable and may be used 
out of doors or in a building, as is most 
convenient. A fire is kept up in the 
fire-box at the base, and above it are 
movable shelves for apples, peaches, 
berries, corn, grapes, or other fruits or 
vegetables. A constemt stream of hot 
air passes through the apparatus, 
sweeping across the trays of fruit and 
^ckly extracting all their moisture. 
The smoke-flue from the fire passes 
through the escape for the hotair, and 
i^tei^ly assists the movement of the 
air. Driers of this form are largely 
used in the peach districts of the east 
and the grape-growing country of the 
Pacific coasts. They are easily man- 
•§?ed, and will dry as much fruit in a 
day as a family can peel and slice in 
that time. 

At one American establishment 
api^ are pared, cored, and sUoed at 


once by hand machinery. The slices 
are then spread on galvanised screens 
and placed in the evaporator, a cham¬ 
ber running from the top of a large 
furnace in the basement upward, out 
through the roof of a 3-8toiy bulling. 
The current of heated air is kept as 
near as possible to 240° F. (116° C.). 
The screens of fruit rest on endless 
chains that move upwards at intervals 
of 3 to 5 minutes, when a fresh screen 
is put in below and one is taken off at 
the third story completed. The dried 
or evaporated produce is then packed 
in pasteboard boxes holding 1-6 lb., 
and these in turn are pack^ in cases 
of 200 lb. each. 

A bushel of apples makes about 5 lb. 
of the dried fruit; and the process of 
evaporation is so rapid that the fruit 
loses none of its freshness and flavour. 

In some of the factories the cores and 
peelings are converted into vinegar ; 
in others into apple jelly, out of which 
every variety of fruit jelly is made by 
the addition of flavouring extracts. 
Sweet corn, potatoes, and other vege¬ 
tables have teen successfully preserved 
by this process. 

In properly evaporated fruit there 
is no loss of pleasant or valuable pro¬ 
perties, but an actual increase of fruit 
sugar, from the fact that evaporation 
is essentially a ripening process, the 
development of sugar ranging from 
10 to 26 per cent, in different fruits, * 
as determined by chemical analysis. 
By the process of evaporation, properly 
conducted, in a few hours the juices 
are quickly matured, the maximum 
development of sugar is secured, and 
water pure and simple is evaporated, 
the ctenge being analogous to the 
transition of the grape to the sweeter 
raisin, or ’the acid green apple to ripe¬ 
ness, with corresponding delicacy. 
The cell structure remains unbroken, 
and the articles, when placed in the 
rejuvenating bath of fr^h water, return 
to their original form, colour, and con¬ 
sistency. 

In evaporating cut fruits, such as 
apples, pears, and peaches, the correct 
method is to subject them to currents 
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of dry heated air, so as to dry the cut 
surfaces quickly, preventing discolora¬ 
tion, forming an artificM skin or 
covering, and hermetically sealing the 
cells containing acid and starch, which 
yield glucose or fruit sugar. This 
principle is demonstrated in Nature’s 
laboratory, in the curing of the raisin, 
fig, and date, which are dried in their 
natural skins—a process not applicable 
to cut fruits—in a tropical climate, 
during the rainless season, by natural, 
dry, hot air, in the sun ; though a 
crude and slow process, the develop¬ 
ment of glucose or grape sugar is almost 
perfect. 

A practical, economic^, and inex¬ 
pensive fruit drier is made by the 
American Manufacturing Company. 
In this evaporator separate currents of 
dry, heated air, automatically created, 
pass underneath and diagonally through 
the trays and then off and over them, 
carrying the moisture out of the evapo¬ 
rator, without coming in contact with 
the trays of fruit previously entered, 
and already in an advanced stage of 
completion. The greatest heat is con¬ 
centrated upon each tray when it first 
enters the machine; and each tray 
subsequently entered pushes the pre¬ 
vious one forward into a lower tem¬ 
perature. This operation is continued 
throughout, being rendered perfectly 
practicable by an inclined, divided eva- 
*porating trunk, 

(b) It is stated that about a third of 
. the tea raxsluced on Indian estates is 
cured in Davidson’s so-railed “ sirocco ” 
drying closets. These are made in 2 
forms, one having the fire-place adapted 
for wood, coal, bamboo, ekur grass, or 
siimlar fuel, the other suited only for 
a smokeless combustible, such as coke 
or charcoal. In the first-named form 
this furnace of the ur-heater is lined 
with fireclay tiles, and is so arranged 
that when, from accidental breaki^, 
any of the tiles require changing, this 
can be easily done tlirough the fire- 
door, without having to take down any 
part of the apparatus. All the other 
of the air-heater are very durable, 
‘ «tid not liable to breakage. 


An improvement has been applied 
in the constijuttion of the top of the 
air-chimney, which has completely 
obviated the necessity for any rain 
hood or cover (all of which had a 
harmful effect on the draught). The 
base of the air-chimney sits on an 
annular collar, so constructed that it 
collects and discharges, wherever re¬ 
quired, any water whicli, on rainy 
days, may come down the chimney, 
either from a bod joint where it passes 
through the tea-house roof, or from 
condensation of vapour inside the 
chimney. This water collar is applic¬ 
able to already existing “ siroccos.” 

The trays are made from a special 
wood, winch, after having carefully 
tested many qualities, has been se¬ 
lected as being the best suited to stand, 
without warping or twisting, the very 
high temperatures to which they are 
subjected ; they are strongly put to- 
getW, being brass-lwund at the 4 
comers, and the wooden battens 
screwed together with bolts and nuts, 
by which they ran, if necessary, be 
tightened up from time to time. 

With the exception of the trays, 
the closet is entirely constructed of 
iron, and ran be readily put together 
and worked, even by an inexperienced 
person. It requires no motive power 
to create the draught, which is self¬ 
acting. When erected, it occupies a 
floor space of about 5 ft. by 4 ft., and 
is 10 ft. in height from base to where 
the air-chimney joins. 

This apparatus is capable of drying 
20-25 fnaunds (1 maund == 80 lb.) of 
green leaf per ^y of 10 hours, with 
6-8 tnaundt of dry wood, or 24-3^ 
mounds of coal fuel. 

The second form differs only inhaving 
a brick-built fire-place. 

With either form there should be a 
wooden platform for the man ivorkiog 
it to stand upon, and a table for the 
trays to be rested On, irhen the mate¬ 
rial is being spread upon them. One 
end of thu platfbrm should ipaaj^t 
1 underneath the apron tray upon the 
I front of the drying-box, and ihould 
nearly touch the side of the air-heater 
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casing. The dimensitjns of this table 
and platform should be %s follows :— 

Table, length, 8 ft.; width 4 ft. ; 
height, 6 ft. PlatforA, 
length, 8 ft. ; width, 3 ft. 

8 in. ; height, 3 ft. 6 in. 

Stair to platform, with two 
steps, length, 8 ft.; width 
of each step, 1 ft. ; height, 
of each step, 1 ft. 2 in. 

Of course the apparatus 
might be sunk into the 
ground sufficiently to avoid 
having to use a platform at 
all ; but in that case an 
open space of at least 1 ft. 
in width would have to be 
left on each side for admit¬ 
ting the cold air to the 
air-heater, and a stokehole 
opposite the fire would be ^ 

necessary, as well as a 
similar place on the other 
side to get at the door for 
cleaning the chimney. A 
large excaA'atioii like this, 
however, is obstructive and 
generally objectionable in 
the floor of a tea house, 
and the makers prefer and 
recommend instead of it 
the use of the platform and 
high table, with the appar¬ 
atus set on ground level, 
as hereinafter described. 

Should the apparatus be 
sunk into the grouuil, the 
sides of the excavation will 
require walls to prevent the 
earth from falling in ; but 
if it be placed upon the 
ground level, no brickwork 
will be required. 

It has occasionally been 
observed that the working 
of driers is more or, less 
influenced by their situa¬ 
tion in the tee house, and 
that it is desirable, when 
practicable, to have the 
apparatus placed on the opposite side of 
the house to the prevauing winds— 
i.e. as the winds prevail from S.W. it 
is weU to have the driers situated on 


the N.E. side of the tea house, other¬ 
wise there may be a tendency to a 
down draught upon the chimney, 



'[^rrrrr j«} 



which would materially affect the 
I outturn of work; whereas, if placed 
on the opposite side, the tendency is 
just reversed, and the draught up 


Fig. 2ia 










506 * Drying and Desiccating : Drying T^, etc. 


through the apparatus is increased by 
the wind pressure. 

Air-holes should always be kept open 
on the wind side of the house to 
admit the outer air freely, because 
each drier (when properly working) is 
continuously drawing away about 
30,000 cub. ft. of air per hour from 
the house, and if the apparatus has to 
overcome any friction of resistance in 
obtaining this air supply, outturn of 
work will be proportionally reduced. 

It may be here stated as a general 
rule that (provided the proper work¬ 
ing temperature of the dider is main¬ 
tained) the better the draught of the 
apparatus, the larger will be the out¬ 
turn of work; and, consequently, 
everything which tends to accelerate 
this draught should be observed and 
taken advantage of. 

(o) In Fig. 210 is shown an excellent 
apparatus for drying grain, tea, and 
every kind of agricultural product. 
The reference letters indi^te as 
follows : A, Brick box in which coke 
is burnt, or a flue to convey waste heat 
from any furnace. B, Compound 
wrougbt-iron fan, which will draw 
waste heat from adistance of 50-100 ft. 
C, Chunney and valve, to carry off 
smoke when flire is first lighted, c, 
Thermometer or Pyrometer. D, Feed- 
hopper, into which the grain is con¬ 
veyed by an elevator from below, or 
^ a shute from an upper floor. £, 
Cylinder ; when of 18 ft. and upwards, 
can be made in two lengths, joined in 
the centre by flanged rings. F, Elevat¬ 
ing gear for raising and depressi^ 
cyuiidffl'. G, Air-duct made of dif- 
fwent sections to suit different pro¬ 
ducts. H, Part of the outer shell 
removed to show the cells in which 
the grain is carried up and poured out 
in a continual stream ; the number 
and pitch of these cells are also varied 
for various products. 

(d) The cool air drying machine 
wmeh we are about to describe, is 
baaed upon the principle of drying the 
air behno it in turn h used to dry the 
laiteriai to be operated on ; and this 
jS^|ing of the air itself is performed by 


bringing it into contact with a system 
of iron tubes heated in a furnace to 
about 1300° *F., when pE^ of the 
aqueous vapour is dissociated into 
oxygen and hydrogen. The oxygen 
attacks the surface of the iron tubes or 
other pieces of iron, such as nails and 
filings, placed there for the purpose, 
and the hydrogen passes away with 
the rest of the air. If, now, this 
mixture of dry air, with a small per¬ 
centage of hydrogen, be cooled again 
to the originsJ temperature, it will be 
capable of taking as much moisture as 
. it originally contained. Power is sup¬ 
plied by a Robey undertype steam en¬ 
gine, whidi works two fans placed 
under a wooden box, and a number of 
vertical agitators placed in the diying 
chamber between the stacks. The ah* 
from the fans is forced through a series 
of vertical tubes placed in a box 
technically termed the “cooler." 
After passing the thbes, it is forced 
through another series of tubes placed 
in the “furnace," andis there heated to 
about 1300° F. After passing through 
the furnace tubes, the air is conducted 
back to the cooler; but this time it 
surrounds the outside of the vertical 
tubes and flows finally to horizontal 
flues placed on the ground, which lead 
into the drjring chamber. The air, 
on coming from the furnace,, is cooled 
by contact with the outside of the 
tubes, through which freshair is pushed 
into the furnace; and the cooler in 
this manner performs two fonctions, 
viz. it heats the air on its way to the 
furnace, and it cools the air after it 
has left the furnace. The machine is 
provided with a second cooler, techni¬ 
cally termed the “ water cooler; "but 
this is an addition made mer^y for 
the ptirpose of experimenting. Tito 
water cooler is arranged somewhat m 
the manner of an ordinary ,s\|]:4toe 
condenser of a steam engloa, the 

only differenoe that, inst^ of eachaost 
steam, the air coming from |ilM> 
cooler is passed though it, Thii 
water cooler can be flBed mor<k or hu/ 
with water, and the water can be re¬ 
newed at a faster or dower rate. By 
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iliiH meauB, its cooling effect upon the fortnight, 2'in. stuff would be left in a 
stream of air can be vailed so as to ob- month, and so on in proportion to the 
tain the dry air finally alPany desired thickness for heavier stuff. We may 
temperature between 1^0° F. (the take it that to stack mahogany boards 
temperature to which the air cooler in the open air in order to season the 
reduces it) and 60® F., or even less if wood in the old way, would cost about 
desired. The water cooler is never 6«. a square, that is, inclusive of 
used in drying machines when not re- ground rent, fire insurance, and in¬ 
quired for experimental purposes ; for terest on the capital lying idle. The 
actual practical work an air cooler timber will in that case take about 
alone is used, and its size is so chosen twelve months to become seasoned, 
as to reduce the temperature of the If artificially dried, the process will be 
air to the desired degree. The goods completed in a fortnight at a some- 
to be dried are stacked on trol- what smaller charge than 6«. per 
leys and run into the compartment, square. Thus the artificial method is 
care being taken to put the heaviest not only cheaper, but it lias the great 
stuff first, because it requires a longer advantage of enabling the money to be 
time to get dry. The agitators are turned over quickly, inst^ of lying 
workeflfrom bevel gear overhead, and idle in stacks. (‘ Industries.’) 
are placed over the main flues by Mechanical Method*, — Foremost 
which the dry air is conveyed to the among mechanical appliances for this 
drying chamber. A hole about 10 in. purpose ranks the centrifugal fi^hine, 
diam. is cut in the top of the flue or hydro extractor. In principle this 
below each of the agitators, and the apparatus consists of an upright dn^ 
air streaming up through this hole is which can be made to revolve with 
scattered about by the fans of the great velocity on a vertical axle. The 
agitators, so as to penetrate the inter- drum may have its sides constructed 
stices left between the stacked goods, of sheet metal, perforated with a mul- 
In this way the whole of the surface titude of fine holes, of wire gauze pro- 
is evenly surrounded by a gentle stream perly supported, or of basket work ac- 
of dry and comparatively cool air. cording to the nature of the substances 
The air, as it passes through the stack, to be treated. The drum, being chaijged 
becomes charged with moisture, and with material, is set in quick rotation, 
if it were not quickly removed, it The water present is thus expelled 
would impede the further process of through the perforated sides in the 
drying. To facilitate its removal, form of a fine shower. This process ii, 
exhaust fans are arrangetl to draw the exceedingly well adapted for removing 
air through the hollow lining of the^ the greater part of the moisture from 
walls of the drying chamber, and dis- cloth, yam, unspun wool, etc. ; also 
charge it into the atmosphere. The from crystalline and granular sub¬ 
whole air contents of the drying stances. It is not so well adapted for 
chamber, when full, are changed every drying wet powders, past^, etc., since 
two minutes. At the time of our in such cases a very considerable pro- 
visit, we saw in the drying chamber portion of the solid matter is projected 
mahogany boards in.-3J in. thick, away along with the liquid, so the 
oak flooring, also some walnut gun holes may get choked up. Thus it has 
stocks, a h^e pile of billiard cues, not hitherto been found satisfactory 
and a big parcel of pine deals 12 ft. for drymg sewage mud. Its use re¬ 
ly 9 in. % 3 in. The best proof that quires, further, special modifications 
tw drying of the wood is effected where the liquid to be got rid of is not 
without warping lies in the fact that pure water, but holds useful, or hurt- 
billiardcues can besucoessfullytreated, ml, matters in solution. A recent 
Boards 1 in. thick require to be left very simple improvement has consideiv 
in the dzying chamber for about a ably extended the use of the lydro ex« 
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tractor. The materials, instead of 
being put into the drum loose, are in¬ 
closed in hags of some suitable material, 
thus preventing the dispersion of the 
solids. This method has been very 
sucessfully adopted with butter. It 
must, however, be remembered that 
no substance, especially if of organic 
nature, can be rendered absolutely dry 
by the use of the hydro extractor. 

Another mechanical agency for desic¬ 
cation is the press, more especially 
that device known as the filter press, 
which has proved itself invaluable for 
8e})arating solids from fluids when the 
latter largely predominate. This appa¬ 
ratus contains a number of cells, each 
consisting of a couple of cast iron plates 
lined, when in use, with suitable cloths. 
The inner surface of each plate shows 
a number of ridges. The liquid paste 
is forced by a pump, or press, into each 
cell through an aperture, and the water 
escapes through the cloth, and trickles 
down between the grooves formed of 
the ridges to the pipe at the bottom. 

The filter press, Uke the centrifugal 
machine, only expels apart of the water 
in mud, etc.; thus, if a sewage mud 
contains at the outset 90-95 per cent, 
of moisture, it may be reduced the 
filter press down to 60-60 per cent., 
according to the time during which 
the pressure is maintained. It is only 
in a few cases that hydraulic presses, 
ifcrew presses, etc., can be employed 
ior defecation. 

Small Hot-Air Baths or Closets for 
-Xiohoratoryawi otherpwrposes. —(a)The 
ordinary steam or hot-aur chambers for 
laboratory use, although meeting the 
most of therequirementsfor which they 
are designed, having the disadvantage 
of being more adapted for experimental 
f.hn.Ti manufacturing purposes. The 
Want of a cheap and convenient appa¬ 
ratus induced Maben to bring under 
notice a design (Fig. 211) due to Hislop, 
one of his apprentices, who intend^ 
It for drying photogWrphic gelatine 
plates ; but, by slight modifications of 
, 1^ interior, it is perfectiy adapted for 
^^^Mpurpoffspf the laboratory. 

The chamber consists of a strong 


wooden box a, 18 in. high by 18 in. 
wide, and 14^nt deep. To the front 
a door is attached, hinged in this 
instance, but*a vertical sliding move¬ 
ment would be more convenient. To 
2 sides of the box are fixed wooden 
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supports, which serve to receive teak 
spars for supporting drying trays or 
evaporating dishes. The bottom of 
the box has a perforation of 3 in. dia¬ 
meter into which a zinc cylinder h is 
securely fitted, and to this is soldered 
the upper end of a copper cone c with 
a flat bottom, while into this latter a 
bent tube d 2^ in. diameter, and 9 in. 
total length, is securely inserted in the 
manner shown. A corresponding pw- 
foration is made in the top for receiv¬ 
ing a tube to answer the purposes of a 
chimn ey. 

Using a Bunsen burner or a spirit 
lamp as the source of heat, the name 
is d&ected to the bottom of the cone 
c with the result that the hekt^ afr 
ascends into the chamber, bring dififused 
ly means of a dispersion board h about 
4 in. square, which is placed over ^e 
orifice. At the end of the tube d is 
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fitted a “hit-and-miss” regulator flr, 
which consists of a sefies of triangle¬ 
shaped holes, with a devolving disc 
liehind, so that the size^of the aper¬ 
tures can be increased or diminished, 
thus enabling the amount of air enter¬ 
ing to be under partial control. The 
highest temperature to which the air 
in the chamlwr has been raised is 180° 
F. (82° C.) which is sufficiently high 
for most operations. If a uniform 
temperature of say 100° F. (88° C.) 
be required, the admission of air must 
be regulated accordingly by means of 
the regulator y, accuracy being insured 
by the insertion of a thermometer r/i 
into a perforated cork fitted into a 
J-in. aperture on the top of the 
cliamber. By this means there is no 
difficulty in keeping within 2^° less or 
more of the desired temperature. 

If a rapid current of warm air is 
desired, this can be had by placing an 
angular tube k on the top of the 
cliimney e ; by heating the angle of 
the tube, a draught is quickly created. 

It is desirable in some cases to filter 
the admitted air ; this can be done by 
stretching a piece of lint or other suit¬ 
able material between the regulator g 
and the tube d, by which means dust 
particles are effectually excluded. 

The metallic parts of the apparatus 
being made to screw oflT and on, they 
can be detached at will, so that we can 
thus have a series of wooden chambers 
suited to different purposes. In this 
instance, the chaml^r being intended 
for drying gelatine plates, it was of 
course constructed so that the light 
would be effectually shutout, but it is 
obvious that a small glass window 
would add greatly to its value for most 
other puiposes. The advantages of 
this chamber are its simplicity, its 
perfTOt security against overheating, 
and its small cost—^it can be made for 
a few shilling. It is light and easily 
"handled and is always r^y for work, 
a current of pure hot air being obtained 
in a veiy few minutes after the appli¬ 
cation of the Bunsen flame. It is 
specially adaptable in the preparation 
of granular and scale compounds, for 


drying precipitates, hardening pills 
previous to coating, and in other opera¬ 
tions requiring a current of hot air. 

(b) A writer descrilajs his drying- 
closet as being made of teak 1 in. 
thick, with light-tight door in front; 
the ends project beyonSd the bottom to 
form legs ; the top and bottom are 
l)oth double (4 in. apart), and the air 
enters through a slit 3 in. wide, and 
reacliing right across the box. This 
slit is at one end, and the air has then 
to pass along the double bottom to 
the other end, where it gets into the 
box tlu-ough a similar slit, thus keep¬ 
ing out the light; and it gets out at 
top in a similar way. Over the exit 
at tup is fitted a tin or copper chimney 
3 ft. high, in which burns a Silber 
lamp, giving a good draught, and draw¬ 
ing a large quantity of air through. 
Inside the tex are brackets (each 
having a levelling screw through it, 
with the point upwards), projecting 
from the ends, on which are laid 
plate-glass shelves cut the width of 
the Iwx, but 3 in. shorter, so that 
when the shelves are in pla(^, if one 
is pushed close to the right end of the 
box and the next to the left, and so 
on, the air has to pass backwards and 
forwards over the plates. His box 
has 3 shelves, 13 in. wide and 32 in. 
long, and will dry 6 photograpluc 
plates 15 in. by 12 in., or^ of course, 
anything less that will lie m the same 
space. Some have an arrangement for 
d^ing and warming the air before it 
enters the box; but this sometimes 
induces blisters and frilling. Shelves 
should be far enough apart to get the 
hand in easily, say 6 in. 

(c) Fig. 212 shows a sectional view 
of another form of photographic dry¬ 
ing-box. a are shelves on whidi to 
put plates. In the drawer h are placed 
some lumps of calcium chloride. This 
absorbs moisture very rapidly, and the 
air in passing through it is thorough]^ 
dried. In the flue d is a small gas- 
burner, and below is a light trap o, 
made of tin. The gw-jet is, fm Uie 
purpose of causing an extra current of 
air to pass over the plates. It is 
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better to confine the plates as much as 
possible to the 2 middle shelves, as 
Uiere they are sure to be safe. At c 



Fig. 212. 


is a sketch showing how the door of 
the box should be rebated into the 
side. 

(<f) England’s drying closet, Fig. 213 
is simply a light-proof box with wires 


both ends, wit]i a small gas-jet burn¬ 
ing inside it yt the lower end. At the 
top and bottom of the box 2 draught 
holes are cuf, to which a tin tubing of 
about 3 in. diameter is attached. The 
gas-tube gets warmed with a very 
small jet of gas burning in it, a mere 
pin-hole being sufficient exit for the 
gas. This warms the air in contact 
with the tin tube, and also slightly 
the air inside the cupboard. The 
consequence is, that a current of 
slightly warm air is set up, and circu¬ 
lates amongst the plates while sup¬ 
ported on the wires, and the drying of 
the films takes pla(% rapidly. Some 
5-6 hours is a sufficient time in which 
to dry the plates, whilst without the 

r -jet it would t*^e 24 hours or more. 

the inside of the cupboard, and 
near the top and bottom, are placed 
2 cardboard discs to stop the possi¬ 
bility of any striy light enterii^, and 
as the whole affiur is placed in the 
dark room, the chances of 



any such access even with¬ 
out it would be small. In- 
aide the cupboard door is 
a thermometer, and the jet 
is related so that a tem¬ 
perature of about 70° F. is 
indicated—80° would do no 
harm to the pla^ ; beyond 
that temperature, it migkt 
not be safe to go. The 
small gas-jet used is the 
same as may be seen in 
tobacconists’ shops; the 
hole in the end is plugged 
up, and a very smw hole 
is drilled at the side. 

ie) A photographer 
adopted a large ainc case 
with a lid m the same 
material. He out a long 
opening at one end d the 
bott<»n, and had another 
bottom soldered Iniide with 



an opening at iba jnpposite 
end (jFIg. 214). Be then 
had a Russian iron chism^ fastened 
on one of the aides, and fitted this 
with a gas-fiame placed ae idiown, so 
that it mi|ght prrauoe the neoesaaiy 
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current of air. To make the cover fit fiame mixed only with the smallest 
air- and light-tight rather more possible excess of air, in such a manner 
dij0Bcult. This, however, he managed that a triple layer of heated gases, 
in the following mannef. He had a proceeding from without inward, sur- 
rim soldered all round in the shape of rounds the inner mantle. Besides, 

the outer, or hottest layer, must 
be protected from too rapid 
cooling by applying a suitable 
coating of bad conductibility for 
heat. 

Equality of temperature for 
any length of time may be best 
attained by a regulator con- 
structed on the principle of 
Andrea’s, which contains, in a 
small, confined space a small 
2 ) quantity of a liquid having a 
filing-point a tme below the 
degree of temperature to be 



a gutter, the edge of the lid smking 
into the bottom of the gutter, and 
then filled the latter with small shot, 
and thus obtained a most perfect 
closure. This box has been in use 
ever since, and, with the addition of 
a wooden tray, and of an iron vessel 
full of calcium chloride, has done very 
good service. In the %ure, a is the 
zinc case ; b, gutter filM with shot; 
c, wooden tray ; d, calcium chloride 
vessel; e, Russian chimney. 

(/) The usual fonns of W-air baths 
us^ in laboratories are, almost without 
exception, alSected by drawbacks, par¬ 
ticularly the following 

1. Either the temperature in the 
upper and lower parts is different; or 

2. The temperature differs with the 
duration of heating ; or 

3. It can only be raised to a moderate 
degree; or 

4. Finally, it can be kept up only 
by a relatively large consumption of 

gto. 

Meyer proposes to remove these de¬ 
fects in tne followin g manner;— 

Equality of temperature may be at¬ 
tained by applying the heat at the side 
—never beloW'-Hand by taking care 
that the flame never comes in actual 


maintained. The author prefers 
the modified form suggested by Kemp, 
and improved by Bunsen, which is 
wholly construct^ of glass except the 
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contact with the metal. The space to ; lower end of the gaa-tube, this being 
be heated is to be surrounded, with the made of perforated rtieet-platinutn. 
hot products of combustion the In order to fill it, the gas-tube a, 
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Fig. 215, is temporarily replaced by a 
tube h drawn out at both ends and 
reselling down into the reservoir of the 
r^ulator (top of Fig. 216). The lateral 
biwch c is now connected with the 
vacuum pump, the whole inverted, 
(as in Fig. 216), and the contracted end 
^pped, first into the liquid to be used 
as r^ulator, and then into mercury, 
until the chamber is almost, but not 


quite, full. The apparatus is now 
turned over, a little more mercury 
poured in, and the gas-tube c is in¬ 
serted. Wliett using the apparatus, 
the gas-tube is first drawn upwards, 
and, when the proper temperature has 
been nearly reached, push^ down into 
the mercury, until the supply of gas is 
reduced to a minimum. By cautious 
adjustment, it is easy to find the posi¬ 
tion at wliich theftension of the vapour 
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developed in the tube raises the column 
of mercuty sufiBieiently to just close the 
(Mifioe of the tube o at the proper tem¬ 
perature. ‘ As the air-bath cools off 
very ^owly, but heats up rapidly, it is 
of «dvBait4;e to adjust the re^^tor to 
^nightly lower temperature than actu- 

to have a series of such 


regulators, charged with substances, 
the boiling-poi&ts of which are about 
30° C. apart',' and to keep them in a 
proper receftacle for use. Suitable 
substances are, for water-baths : ethyl 
chloride, ether, carbon disulphide, 
mixtures of ether and alcohol, pure 
alcohol, benzol; for air-baths : water, 
toluol, xylol or amylic alcohol, cymol 
or oil of turpentine, aniline or phenol, 
naphthalin, diphenyl or ^phenyl- 
methane, diphenylamine, and perhaps 
also anthracene. It is not at all neces¬ 
sary to use these in a pure state, par¬ 
ticularly those which are solid at ordin¬ 
ary temperature, since they melt more 
easily when impure. Only very little 
of solid substances should be intro¬ 
duced, for the excess distils off, and 
may clog up the gas-tube. 

Figs. 217, 218, and 219 show the air- 
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bath as usually employed hjr the author. 
It consiatB of 4 (xmpentm wails of 
sheet copper, 2 of which airei attached 
to the upper plate, and the others to 
the bottom plate, 

Fig, 217 is arranged fora dryii^ 
chamber ; Fig. 218 for the distillation 
of substances which easily decompose 
when coming in contact with (oter) 
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heated glass ; Fig. 219 for the dry dis¬ 
tillation of substances whijjh should not 
be heated beyond a certain point (for 
instance, citric acid in the*preparation 
of aconitic acid, etc.). 



The innermost cylinder* surrounds 
the space a to be hpated, which is 
closed from below by a double bottom 
6, fastened by a bayonet-clamp. The 
upper cover also double (the 2 walls 
being kept parallel by inner supports, 
of which one is shown at h), has 2 
tubulures, one (1) for the insertion of 
a thermometer, another (i) for the 
regulator, and another for the escape 
of the heated vapours. To this cover 
the 2 cylinders d and / are attached 
while € and c are soldered to the bottom 
piece, which is also provided with 3 
1^8. The heating is done by a brass 
ling attached to the legs, with a supply 
of gas^ controlled by the relator i. 
The ring has holes of 2-3 mm. bore 
in inteiwalB of 3 cm. The little 
flames thus produced bum quietlv 
and may easily be regulated. With 
the same amount of gas which is 

* The air-chambos flluatratad above ara not 
square, but round. Tbe Ulnstratlons represent 
a vertical section through the centre. 
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furnished by a gas-cock supplying an 
ordinary Bunsen’s burner, the space in 
a (= a^ut 6 litres) may readily be 
heated to 300° C. and over, even when 
it is not closed below. But in order 
to obtain this result, the intervals 
between the several cylinders, in which 
the products of combustion circulate, 
must not exceeil 10 mm. Besides, 
the outer cylinder / must be pro¬ 
tected with a non-radiating cover. 
The best, for tliis purpose, is a layer of 
asbestos (in sheet), to be applied so as 
to leave a little space between it and 
cylinder /, which space is to be filled 
out with silicious earth (“ kiesel- 
gulir ”) or mineral wool. 

If tubes are to be heated, the modi¬ 
fication shown in Fig. 220 may be used. 
It is also here of 
importance that 
the channels 
through which the 
warm air circu¬ 
lates are very nar¬ 
row, scarcely 1cm. 
apart. The 8 iron 
tubes pass through 
the narrow walls, 
which latter are 
not double but 
covered with little 
flaps hinging up- 
w^s (one corre¬ 
sponding to each 
tube), as closely 
as possible fitting 
to the'surface of 
the outer cylinder, 
but remaining 
slightly distant Pro. 230. 
from the ends of 

the tubes. In case a glass tube (in¬ 
serted in one of the iron tubes, for 
being heated) should ex^ode, its 
fragments are caught by me loosely 
hanging flaps. Between ^e iron tubes, 
a Babo’s regulator may be inserted. 

For spec^l uses the above forms of 
air-baths maybe stiU further modified. 
It is, however, of importance to re¬ 
member that the heated gases should 
surround the space to be heated in a 
triple layer; that the hottest layer 
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should be near the outside, and that (</) The air-bath ordinarily used in 
the intervals betvi^een the walls should chemical laboratories for drying pre¬ 
admit as little excess of air as possible. cipitates, f*r making determinations 
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The gMes escaping above must have of water by losSf and for s i mil ar 
the property of extinguishing a glowing poses, is usually a rather expensive 
eplhiter of wood. pace of apparatus. The iron eroepp®^ 
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jloset, with ita door, tubulure for 
bhermometer, shelvea,, ataud, etc., 
works 110 more satisfactotUy ^cause 
){ its somewhat elaborate or difficult 
construction. In Fig. 221, is shown 
% simple substitute for this apparatus, 
that as regards simplicity cannot well 
be excelled, while its other good fea¬ 
tures certainly operate to commend it. 
It consists of an inverted flower-pot 
sustained upon an ordinary tin pan or 
sand bath, the whole being carried by 
% tripod or retort stand. The aperture 
Eit the top serves to receive a perfor- 
ited cork, through which a thermo¬ 
meter is passed. An ordinary Bunsen 
burner is used to heat it. As the 
Band bath directly over the burner 
becomes very hot, it is advisable to 
invert a second smaller sand bath 
within the first, as shown in B. This 
prevents too direct a radiation of heat 
from the hot metal. Upon this the 
little stand or bent triangle supporting 
the crucible or watch gl^s containing 
the substance to be heated may be 
placed. The thermometer should be 
thrust down through the cork until its 
bulb is near the substance to be dried, 
30 as to obtain a correct indication of 
the temperature at tliat point. The 
antire arrangement is shownin external 
iriew in A, 

To place a vessel in it or to remove 
me, the flower-pot is lifted off the 
land baths. It wUl be observed that 
ts porous nature provides a species 
if ventilation, while its composition 
wsures it against corrosion. It even 
irotects the plates below to a consider¬ 
able extent, as drops of water or other 
luid cannot run down its aides as it 
Miolk. 

But convenient as it is in the r51e 
if air-bath for simple drying operations, 
it will be found more so wh^ drying 
tubes or retorts have to be manipulated 
ht constant temperature. The flower¬ 
pot can be perforated at any place, ipd 
btoles of any size or shape can be drill^ 
knd out through it with an old knife, 
Bile, or other implement. Thus in 0 
it is shown in use for drying a sub¬ 
stance at constant temperature in a 


straight drying tube. The holes to 
receive this tube can be drilled in a few 
minutes. The mrangemeut as shown 
is of the simplest kind, but if the usual 
bath was used, it would require a 
special tubulation to be introduced or 
contrived for the tube to pass through. 

I Flower-pots cost so little that there 
need be no hesitation in preparing them 
for special uses. 

In D a U tube is shown as being 
heated, while in E a retort occupies 
the bath, and is in use for factional 
distillation or other operation requiring 
a constant temperature. In all cases 
it is better to use the second bath 
inverted within the chamber. It con¬ 
duces greatly to the maintenance of 
an even temperature throughout the 
whole space. A hint may also be 
taken from the heavy drying plate 
formerly perhaps more us^ them at 
present. If for the light metal pans 
a heavy plate ^ in. or more in tffick- 
ness is substituted, the temperature 
will not be subject to as rapid varia¬ 
tions, and less difficulty will be ex¬ 
perienced in keeping a constant tem¬ 
perature. The tray furnished with 
the next large size of pot may be used 
instead of the sand bath upon which 
to rest the inverted flower-pot. This 
gives an absolutely non-corr^ble con¬ 
struction. 

When the bath is in use for drying 
substances, ita top, which is at a rather « 
, low heat, aflbrds an excellent place of 
drying precipitates wrapt in their filter 
I papers. It acts in two ways. It is 
generally just hot enough to diy them 
with reasonable quickness without 
danger of spurting, and it also acts by 
capillarity to absorb the wutei' directly 
It represents in the last respect the 
porous tile or blotting paper—appli¬ 
ances too little appreciated by chemJusts 
here. It must be remember^ that the 
drying of a precipitate by evaporation 
leaves all the impurities of the wash 
water conoentratra therein, while capil¬ 
lary absorption removes a gmt part of 
both wash water and its impurities, 
thus conducing to the accuracy of the 
work. (T. O’Conor Sloane, pL D 
3 L 2 
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Water-heated Air Baths and Ovens, 
(a) The accompanying sketch (Fig. 222) 
of a combined steam-oven and distilled 
>vater apparatus, so arranged as to be 
left to itself for a long perkxl of time 
without the risk of the boiler going 
diy, may perhaps be of interest to 
many, and a few words only are 


can be so regulated that the level of 
water in the condenser is constant, or, 
if desired, allowed to drop slowly into 
the waste pipe, while the water evapor¬ 
ated from a is renewed by water al¬ 
ready near boiling. In practice it has 
l)eeu found necessary to allow the 
water to waste at the rate of about 2 
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necessary to describe its working. 
The steam oven a is of the ordinary 
construction, but is fitted at the side 
with a tube connecting it with the 
condenser h. Heat is applied to a by 
means of a radial bunier, connected 
with the gas supply ly metallic tub¬ 
ing ; the steam generated circulates 
around the drying chamber, escapes 
through the copper tube c, thence 
through block-tin worm, and falls as 
distilled water in the receiver d. The 
dstem €, fitted with a Mariotte’s tube, j 
holds cold water, which falls through 
tiie tube /, enters the condenser, 
where it rises slowly, absorbing heat 
frenn the oondensing-worm, until it 
reaches the tube leading to the boiler 
at a high temperature. For a cistern, 
an 18«gal. ale cask, supported on a 
stool, haa been found to answer admir¬ 
ably, having the advantage of holding 
so^ent water on the top to secure 
the 2 corks bring air-tight. By a 
4Mtitable adjustment of the Mariotte’s 
tube A, the rate of flow of the water 


; drops per minute, the 18 gal. lasting 
I for over 72 hours, during which time 
10-11 gal. of distilled water are col- 
I lected. When this apparatus was firat 
fitted up in the laboratory, it was in- 
I tended to have connect^ the con- 
j denser directly with the town water 
supply, but as the waterworks authori¬ 
ties would sanction no such connection, 
we had recourse to the cistern, with 
the satisfactory result that we are in 
this respect quite independent of the 
caprice of the waterworks turncock. 
Tlie several connections are made by 



from scale. The whole apparatus may 
I be supported upon a strong stelf, 
j which should be protected from the 
; heat of the burner by means of riates 
j or asbestos millboard. With this ar¬ 
rangement, bulky precii^tea may be 
allowed to remain in tiie steam^oven 
all night and found ready for ftirther 
treatment next morning. (‘ Ohaniow 
News.’) 
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(6) In Fig. 223 is shown a constant 
water bath, consisting oi square box 
A, supported over a Fletcher’s solid 
ftame burner. The top o^^ the box, 
15 X 15*5 in., is formed by a brass 
plate, ill. tliick, wliich thus is stiff 
enough to supfiort a considerable 
weight without yielding, the sides and 
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bottom being sheet copper. Prom the 
point, B, projects a J-in. brass tube, 
B 0 , which turns up at a right angle. 
At E is a stop-cock, which is connected 
by a thick rubber tube with the glass 
tube, D F, which is fastened against 
the adjoining wall. Connected with 
C by a rubber joint is a J-in. block tin 
tube of 20 ft. length, which extends 
up the wall in the manner shown to 
the highest point, T, and thence re¬ 


turns and ends just over the slightly 
funnel-shaped top of the glass tube at 
D. The bath being filled with water 
to just the level, B 6, may be kept 
constant by boiling for many days 
without appreciable loss of water, the 
steam being condensed in its passage 
up, or, if uncondensed before it reaches 
the point, T, in its passage down the 
block tin tube. In flat-bottomed pla¬ 
tinum or porcelain capsules, evapora¬ 
tion goes on very rapidly when placed 
on top of this water-bath. Tlie whole 
surface of the bath is nickel plated. 

(‘ Journal of Analytical Chemistry.’) 

Chemical Drying Agent .—Chloride 
of calcium is cheap (being a waste pro¬ 
duct), easily portable, and when it has 
absorbed moisture it can be again made 
fit for use with no more complicated 
apparatus than an iron pot. dried 
by means of chloride of calcium has, 
therefore, very naturally come into use 
for drying purposes. But it is some¬ 
times employed in an unsatisfewstory 
manner, by a mechanical arrangement. 
The chloride of calcium is alternately 
exposed to the current of air to be 
dried, and is then passed into a fur¬ 
nace, in the expectation that moisture 
will thus be alternately absorbed and 
expelled. This view seems to be 
erroneous. Chloride of calcium parts 
with two-thirds of its water at 392*^ 

F., and loses the remaining third at a % 
higher point. Upless the heat is 
carried to this point, the chloride of 
calcium does not recover its original 
! capacity of water. If it has been thus 
heated, it wants sufiicient time to 
enable it to cool down to a temperature 
below that at which it parts with its 
moisture. Chloride of calcium, at 
temperatures above the boiling-point 
of water is a comparatively small deaio- 
cating agent. There is another method 
in which chloride of calcium may be 
applied in desiccation, a method often 
used in the laboratory. The substanoe 
to be dried is placed in a vacuum—or 
even in a cIosm receiver, filled with 
I air at the ordina^ pressure-—along 
with trays of chloride of calcium* In 
this manner, the moisture evaporating 
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tom the material is at once absorbed, 
and fresh moisture can be given off to 
take its place. 

Ahstractiwf Water hy Cold .—^The 
concentration of saline and saccharine 
solutions by the abstraction of surplus 
water is another branch of desiccating. 
This is usually performed by means of 
heat, as describkl under Evaporating, 
but may be sometimes advantageously 
effected by the aid of a low tempera¬ 
ture. Thus in several countries where 
severe weather predominates common 
salt is obtained from the ocean by ex¬ 
posing sea water in shallow reservoirs 
to the action of the frost. The water 
becoming frossen separates from the 
saline bodies which it held in solution, 
and on lx;ing removed in the form of 
ice the latter can be collected from the 
bottom of the receptacle ; or repeated 


coatings of iqjs can be taken from as 
many fresliiy admitted supplies of sea¬ 
water till the solution reaches a highly 
concentrated form, needing but little 
evaporation to form a crystalline pro¬ 
duct. 

Another direction in which the con¬ 
centration of solutions by cold is suc¬ 
cessfully applied is in warmer countries 
where sugar forms one of the agricul¬ 
tural piquets. Thus in Ohio the 
native women were accustomed to ex¬ 
pose the syrup as collected in shallow 
pans to the night air, when the cold 
would suffice to freeze the water and 
I and form a crust of ice over the there- 
. by concentrated syryp lielow. The 
I bulk of the superfluous water being 
j thus got rid of, very little further 
I concentration by means of fire is 
! needed to produce a solid sugar. 


END OF VOLUME L 
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A 

Acbtylbnb lighting, 1 
Acid cbamberM, cement for, 255 
-drops, 396 

-extracting from sugar, 402 

-standard solutions, 7 

Acldimetry, 5 
Acid-proof alloys, 60 

-cement, 227 

Aconitine, 30 
Adhesives for Ia1x‘l8, 253 
Aerating agents, 7 
Aggregates for concTfjte, 382 
Aidb metal, 60 
Air baths, 612 

-water heated, 613 

-bubbles, expelling from barometer tubes, 

101 

—- currents, determining, 81 
Alabaster cement, 228 

-cleaning, 293 

Albumen, 8 

-bleaching, 129 

Albums, repairing, 192 
Alcohol, 13 

— barrels, 24 
-denatured, 23 

-distilling, 465 » 

-rectification, 20 

- testing specific gravity, 25 

Alcoholometry, 24 
Algerian cements, 228 
Algiers metal, 65 
Alkali, cleaning stains of, 322 

-determination of, 28 

-standard solutions, 7 

Alkallmttry, 28 
Alkaloids, 29 
Alloys, 41 

-add proof; 60 

-alnminlum, 60 

alnmininm bronse, 61 
—— aluminium ainc, 61 

— antl-fricllon, 82 
—— antimony. 53 

—— Babbitt's melAl, 62, 63 
— — bearing brasses, 64 
—— bell fbottdlng, 112 

-bell metal, 64 

—— Birmingham platinum, 76 
- bismuth brcmae, 64 

— brass, 66 

— - Chinese white copper, 76 
— — oopper-mingaoese, 87 


Alloys, Delatot’s white metal, 69 

-density of, 42 

-Fahlun, 76 

-fluxes for, 44 

-for Impressions, 61 

—— furnaces for molting, 46 

-fusible, 88 

-fusibility of, 43 

-gong metal, 112 

-gnn metal, 60 

-Inoxidisable, 60 

-iridlo-platlnum, 61 

—— iron, 61 

-Japanese, 64 

jewellers', 66 

-journal boxes, 66 

—— Karakenc, 112 

-kettle brass, 70 

-locomotive bells, 112 

— manganese, 46, 66 
-medjds, 69 

—— melting, 44 
-—miscellaneous. 77, 78 
-Muntz’s metal, 69 

— or-moiu, 69 
-Parker’s, 66 

--peak metal, 70 

-- pewter, 69 

-phosphor, 71 

-phosphor bronze, 72 

-pinchbeck, 72 

-pipe metal for organs, 72 

-plat« pewter, 69 

-queen^s metal, 72 

-railway Ugnal bells, 112 

-resembling silver, 76 


-— Sauvage’s, 66 

-ship bells, 112 

—— silver, 73 

-sleigh bells, 112 

-small articles, 73 

-soft, 73 

Boldere, 73 

-specific heats of, 44 

-specular, 74 

-stereotype metal, 74 

-Bterro-metal, 74 

-strength of, 4i 

— table hells, 112 

-tin brilliants, 76 

-tin-manganese, 68 

— tombac, 76 

— tungsten bronzee, 76 
-tutanla. 76 
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Alloys, type metal, 1 & 

— victor metal, 11 

-white mettil, 16 

-zinc bronzes. 11 

Almond comflto, 401 

-creams, 391 

-hanlbakp, 394, 395 

-paste cement, 228 

-rock, 395 

Almonds, bamt, 397 

-salted, 393 

Alpacas, cleaning, 334 
Aluminium alloys, 60 
—— bronze, Bl 

-paper, 79 

-zinc, 61 

Amalgams. 79 

-copper, so 

-for coating plastic castings, 80 

-gold, 80 

-iron, 80 

-silver, 80 

—— • odium, 80 

-tin, so 

-zinc, 81 

Amazon bitters, 117 
Amber, 81 

-cement, 228 

American cement, 228 

-clock, repairing, 361 

Ammonia, cloudy, 451 
Ammonium carbonate baking powders, 87 
Amorphous quinine, preparing, 37 
Anatomical specimens, bleaching, 130 
Anderson’s hi at n^gnlator, 611 
Anemometers, 81 

-Biram, 82 

graduation of, 83 

-Henault's, 81 

Llni’s, 82 

—— multiplying, 86 

-simple, 84 

Aneroid baromt ter, 105 
Angostura bitters, 117 
Aniline colour stains, removing, 319 
Animal fibres, bleaching, 129 
Anti-friction alloys. 62 
Antimony alloys, 63 

--Iron alloys. 62 

Antique gold alloy, 66 
Apples, drying, 5U3 
Aqua fortls, 85 
Aqua regia, 86 
Aquarium cement, 228 
repairing leaks, 87 
Arcbitectnral cement, 229 
Argentlo, 66 
Armenian cement, 280 
Arqmatic bitters, 117 
Arseoic-lruo alloy, 61, 63 
Artifidal gold, 60 

-gan),247 

-r- iTory, 223 
pearl, S2i 

Artnsli blacking, 123 
Ashberjr metal, 66 
Atnqploe, 81 

‘j—st Clerraiti’s proceM for preparing, 38 
Aude greaae alaioa, cleaning, 323 


B 

Babbitt’s aOiti-attrition metal, 62, 63 
Baking ponders, 87 

-ummoninm bicurbonaic, 87 

-Bt)rwick’8, 90 

-cream of tartar, 89, 90 

-Uoodall’s, 90 

-Horsford’s, 90 

-phosphates, 89 

——-Royal, 90 

-Rnmford’s, 90 

-sodium bl-carbonate, 88 

--sulphates. 89 

-tartaric acid, 88 

Ball valves, noisy, 91 
Bamboo, bending, 92 

-joining, 92 

-work, 92 

Barley sugar, 394, 396 

-drops, 395 

-tablets, 396 

Barometers. 9-4 

-aneroid, 105 

— Bogen’s method, 96 

-cheap, 9 4 

-cistern, 99 

-cleaning tnliSH, 97 

-expelling air 4)ubblcs, 101 

-filling tubes, 96 

-fitting, 98 

-glycerine, loi 

-gi^uatlon of, 103,104 

-mercurial, 103 

portable mercurial, 103 
—— reading, 103 

-siphon, 97 

Baroscope, 104 
Barrels, cleaning, 296 

-for alcohol, 24 

Basket making, bleaching. Ill 

--- borders, 111 

— —— bottoms, 109 

-cane, 107 

-materials for, 107 

-osiers, 105 

-peeling OsU rs, 106 

-sides, 110 

—- — strokes, 108 

-tools, 108 

-varnish, 111 

Bearing brasses, 63 
(ieeKwax for candles, 202 
Bell founding, 112 

-—alloys, 112 

-metal, 64,112 

Belladonna, preparing alkaloid from, 81« 
Bells, casting, 114 

-moniding, 113 

-proportion of, ] 12 

-shape of, 113 

<—table, 112 

-tuning, 114 

— weight of, 118 

Belting 116 
—~ cleaning, 116 
—— lacing, 116 
-lubricating, 113 
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Benicke's cemeat, 227 
Berberiue, 33 • 

Billiard ballrt, celluloid, 22" 
Biram anemometer, 82 
Bird clocks, repairing, 359 
Birds* skinB, cleaning, 301 
Birminghatn platinum, 73 
Bismuth bronze, 54 
Billers. 117 

-Amazon, 117 

-Angostura, 117 

-Boker's, 117 

-brandy, 117 

-essence, 117 

— French cognac, 117 

-Hamburg, 118 

-nonpareil, 118 

-orange, 118 

-Peruvian, 118 

-Spanish, 1IH 

-Btoinuch, 118 

-Stoughton, 118 

-uild clierry, 118 

-wine, 118 

-wonnwood, 118 

Blackboard wash, 119 
Black flux, 41 
Blackings, 120 

-Artua’s, 123 

-Brunner’s, 121 

—- dress boots, 12r» 

-dubbin, 126 

-glace kid btioU, 125 

-guttapercha, 121 

-harness, 126 

— indiarubber. 123 

-Liebig’s, 124 

-liquid, 12i» 

-Nicolet’s, 121 

—paste, 123 

-saddlery, 127 

-tan boots, 125 

-waterproof, 124 

-wax, 125 

Bleacher’s ink, 130 
Bleaching, 129-146 

-albumen, 129 

—- anatomical specimens, 130 

-animal fibres. 159 

-baskets. 111 

-bleacher’s ink, 130 

-bones, 130 

-coral, 130 

—~ cotton, 130 

-t'sparto, 130 

-fats and grease, 130 

-feathers, 130 

-guita-percha, 132 

-hair, 132 • 

-horsehair, 132 

-ivory, 133 

-Jute. 134 

-lace, 135 

-leather, 136 

-linen, 186 

-oils, 136 

-palm oil, 136 

-paper, 136 

—- paper pulp, 137 


Bleaching, paraffin, 137 

-prints and printed books, 137 

-- pulp cane, 137 

-rags, 137 

~i— seaweed, 138 

-shf‘llac, 138 

-silk, 139 

—— silk yarn, 141 

— silver dials, 142 

-skulls. 130 

-sponge, 142 

-starch, 143 

-straw, 143 

-Tussore silk, 140 

-wax, 144 

-wicker-work, 144 

-wool. 144 

-woven silk, 142 

Block fuel, 193 
Blood albumen, 9 
Blue gold, 65 

-prints, 416 

Blum leaved omard, 106 

Bogen’s method of making barometers, 95 

Boiler comiiositifin, 146 

-alkalies, 147 

-— cliomical, 149 

— -Dolfolsse’s i>atcut, 161 

-glycerine, 151 

-—. liquid, 148 

-oils aud fatty matters, 148 

-physical processes, 140 

-powder, 148 

-tannins, 148 

-vegetable, 148 

—- oonosion, 146 
—— covering composition, 152 

-iiicrustutiou. 146 

Boiling tallow, 209 
Boker’s bitters, 117 
Bones, bleaching, 130 

-cleansing, 307 

Bookbinder’s paste, 267 
Bookbinding, 153-193 

-backing, 161 

-blocking, 186 

-collating, 1.64 

-colouring calf, 187 

-colouring edges, 166 

-covering, 17o 

-cutting, 164 

-drawing in, 163 

-finishing with diy preparation, 186 

-fiexible work, 170 

-folding, 163 

—— foru'anUng, 168 

-full gilt back, 182 

—— gold work, 177 

-glueing up, 160 

<— half-bound work, 172 

-hand finishing, 174-180 

—— head bands, 168 

-inlaid work, 180 

-joints, 173 

marking up, 166 

-millboards, 162 

-painted edges, 168 

—— pasting on end papers, 159 
—— pasting down, 172 
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Bookbinding, pasting up, 150 

— preparing for covoriug, 169 
-pressing, 163 

-repairing books, 190 

-rounding, 161 

-sawing in, 156 

-sewing, 167 

-sprinkling edges, 168 

-substitute for brass lettering, 190 • 

-trimming, 160 

-vellum. 185 

Books, bleaching paper of, 137 
Boot polish, brown, 125 

-glace kid, 125 

-wax, 125 

-polishes, liquid, 120 

-top liquid, 123 

Borders for drawings, 483 

Berwick’s baking powder, 90 

Bottle cement, 230 

Bottles, cleansing, 293 

Brand’s method of estimating alcohol, 28 

Brandy balls, 396 

-bitters, 117 

Brass, 55 

-cleansing, 294 

-colour, 66 

-colours of. 41 

-dipping and colouring, 446 

—— for gilding. 67 

-for wire, 67 

—— funiaoe, 47 
—- fusibility of, 65 

-hard, 67 

-hardness, 66 

-inlaid work, deansing, 294 

— instinment^ cleaning, 294 

-lettering, substitute for, 190 

—— malleability of, 56 

-melting, 66,57 

—— ordinary, 67 

-properties of, 56 

—— red, 67 

-surfaces, oroamenting, 446 

jt — yellow, 67 
raasswork solders for, 74 
•Brighlentog iron articles, 307 
Brimstone cement, 231 
Briquettes, 193 

-coal dust, 193 

-sawdust, 194 

Britannia metal, 67, 66 
British gum, 347 
Brouse, 68 

-bine. 76 

-deanliq^ 296 

—— Japanese, 66 
—- manganese-tin, 66 
rsd, 76 . 

#— strength of; 72 
r— tungf^. 76 

— yellow, 76 
—-stoc, 77 

Brown boot pollsb, 125 
harness polidi, 128 
sadflles, clesudng, 809 
, lnwhie,83 
' Brush’s blacking, 121 
, BMtoatwr's esmsnt, 331 


Buckland’s ceinent, 231 
Buildings, dampness in, 436 
Bullet metal; 58 
Bullion lacc^ cleansing, 333 
Burnishing, 196 
—— cutlery, 197 

-pewter, 187 

-silver, 197 

-tools, 196 

Burnt almonds, 397 
Butter i-cotcli, 394 
Button brass, 67 


c 

Calf, colouring, 1S7 

Calico, removing stains on, 320 

CaluiuWnc, 3.3 

Cameo cutting, 198 

Camera lurl(H 198 

-for the microscope, ll»9 

— obscuTd, 201 
Camphor, 219 

-ilistllling, 460 

Canada balsam cement, 231 
Candled chestnuts, 392 

— fruits, 392 ^ 

-sugar, 388 

Candles, 202 

—composite, 211 

-diapnane, 211 

-dipping, 207 

-dips, 210 

—— moulding. 208 

— pouring. 207 
-UUow, 209 

—— transparent, 211 

-wicks, 2W 

-pickliAg, 205 

Cane, 107 

Canned goods, solder for, 74 
Cap cement, 232 
Carbolic powder, 448 
Carbon paper, 428 

-Oieterieb’s, 429 

Curdamon comfits, 401 
Oarnauba wax, 203 
Carpet, cleaning. 327 

-cleaning grease from, 321 

-vacuum cleaniue, 296 

Carraway comfits, 400 
Carriage tops, restoring, 308 
Cartier's hydrometer, 36 
Cascarilline, 3t 
Casein cement, 233 
Casks, deanlng, 296 
Casting bells, 114 
Catechu drtqis, 899 
Catgut, 211 

-deodorants for, 213, 214 

Cauatic alcohol, 13 

SlSSoiMl?* 

-biUiar(lbaQs.389 

—— oemeni Ibr, 384 
deai^ig, 297 
—— colouring, 217,828 
-d«lts]»222 
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Celluloid, hardening, 22^ 

-iucorabuBtlble, 223 , 

-white, 222 

Cellulose from potatoes, 223» 
Cements, 224 

-add proof, 227 

—— alabaster, 228 
—> Algerian, 228 

-almond paste, 228 

- umber, 228 

-American, 228 

-aquarium, 228 

-architectural, 229 

-Armenian, 230 

-^nicke’s, 227 

-bottle, 230 

-brimstone, 231 

-brushmaker’s, 231 

-Bucklund’s, 231 

-Canada balsam, 231 

-cap, 232 

-ca8(!ln, 233 

-celluloid, 231 

-cliemicul, 234 

-Chinese, 234 

— Chbieae glue, 236 

~ chrome, 235 

-colourless, 236 

-coppersmiths’, 236 

-ciucible, 236 

—— curd. 236 
-cntiera’, 236 

— dextrine, 236 
—- diamond, 236 

-egg, 237 

—. elastic, 237 

-electrical, 232 

-engineers, 237 

-Faraday’s, 232 

-fat, 237 

fireproof, 237, 239 

-fleiuble, 239 

-for acid chambers, 256 

-for cork, 236 

-for cover glasses, 262 

—- for earthenware bisque, 236 

-for high temperatures, 233 

-for ivory, 263 

-for Jet, 263 

—. for labels, 253 
for lamps, 265 

-for leather, 256 

-for mahogany, 287 

-for marble, 267 

-for meerschaum, 260 

for metal letters, 267 
> for mother of pearl, 263 
—— for parchment paper, 264 
—— Jfor porcelain letters, 267 
—» for wood, 273 
—tor sine, 273 

— French, 239 

— Old’s, 259 
-glaw, 239 

-gla« to metals, 240 

-glycerine, 246 

granite, 246 
-<—• gnm arabic, 246 

— gnttapereba, 251 


Cements, HoenleV, 269 

-Hensler’s, 248 

-hydraulic, 260 

-indianite, 260 

-indiarubber, 250 

-iron, 248 

-isinglass, 253 

-Japanese, 263 

-jewellers', 253 

-kaselelm-pulver, 234 

-Keene's, 267 

-Keller's, 230 

-labels, 264 

—— laboratory, 255 

-lead, 366 

-licnher’s, 237 

-London, 267 

-masons’, 259 

-mastic, 260 

-metals to glass, 240, 261 

-microscopical, 261 

-milk, 263 

-mucilage, 264 

-naturalists’. 264 

-opticians’, 264 

-oyster shell, 268 

-Parian, 266 

-Paris, 266 

-plasters, 267 

-plumbers', 267 

-Pollock’s, 246 

-porcelain, 267 

-rubber, 261 

-rubber to metal, 262 

-Bchio-liao, 234 

-shellac, 268 

-Singer’s electrical, 233 

-soluble glass, 269 

-Sorel’s, 269 

-Soulan’s, 233’ 

-stone, 271 

-stonemasons’, 271 

-to withstand petroleum, 267 

-turners', 271 

-tyre, 272 

-Ure’s, 230 

-Varley’s, 283 

-waterproof, 239, 272 

-Wollaston’s, 278 

-zciodelite, 273 

Charcoal bnming, 274 
Chemical cement, 234 

-copying methods, 414 

Chemists* hot air bath, 499 
Chewing gum, 398 
Cherries, cream, 391 
Chestnuts, candied, 392 
Chicory, alcohol, 20 
Chimney cleaner, ohemkal, 271 
Chimneys, smoky, 275 
China, drilling. 289 
— riveting, 288 
Chinese cement, 234 

-glue, 236 

.— silver, 58 

-wax, 203 

white copper, 76 
Chisel steel, 291 
Chocolate creams, 391, 89J 
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Chocolate drops, 399 
Cbrooje cement, 235 
Chromium-iron alloy, 63 
Chryeocale, 6.) 

(’Ider casks, cleansing, 297 
Cinchona bark, quinine iroui, 36 
Cinnamon comfits, 401 

-drops, 399 

Cistern barometer, 99 
Circnlnr melting furnace for alloys, 48 
Clarifying tallow, 209 
Cleaning alabaster, 293 
—— albill stains, 322 

-axle grease stains, 323 

-barometer tubes, 97 

-belting, 116 

-bores, 307 

-bottles, 293 

—— brass, 294 

-brass inlaid work, 294 

-bronze, 296 

-carpets, 295, 321, 327 

-casks, 296 

—celluloid, 297 
—- clocks, 348 
clothing, 297 

-coffee stains, 322 

-coins, 298 

-copper, 294 

—>■ cotton waste, 298 
—— curtains, 329 
—— dial plates, 316 
—- druggists' utensils, 298 

— earthenware, 299 
—— engravings, 299 

— feathers, 301 
——felt hats, 321 

— firearms, 302 

-floors, 321, 303 

-fire, 303 

-fbmlture, 321 

-gilt moantlngs, 303 

— gilt picture fhune, 303 

-glass, 304 

-glass windows, 306 

—•gloves, 306 

-gold, 30$ 

bands, 307 
—— harness, 307 

-hats, 307 

-Indian ink stains, 322 

-ink and iron mould, 321 

-iodine stains, 322 

-Iron and stael, 307 

-Ivoiy, 307 

-Jeweliery, 308 

-leather, 308 

-j^arble, 309 

-marking ink !|om fabrics, 822 

-microsotm smes, 305 

-mildew irom febrlcs, 322 

-^rnilk stains,. 323 

, —— mirrors, 319 
' — oil cloth, 310 
:—paint, 310 
— pahlt bmriies, 310 
jMibt stains, 323 
^^Intfaga, 310 
paxcbmeot, 3lll 


Cleaning pearls, 314 

-printers’ inll from fabrics, 322 

-resin staits, 323 

-sheepskin mats, 314 

-silver, 315 

-stains from fabrics, 317 

-stearin stains, 323 

-stills, 323 

-sponges, 316 

-stone steps, 323 

—- straw hats, 297 

-stuffed animals, 323 

—— tapestry, 326 

-tannin stains, 323 

-tur stains, 323 

-tea pots, 324 

-textile fabrics, 324 

-\ arnish stains, 323 

-walnut stains, 323 

— wa8lil''utlier, 306 

-watches, 371 

Clock k'll metal, 112 

-mending, 337 

Cloudy ammonia, 451 
Clothing, cleaning, 297 
Clove drops, 309 
-rock, 396 

Coal economising {lowder, 381 

-dust briquettes, *193 

Cock metal, 68 
Coffee creams, 391 

— drops, 399 

-stain, cleaning, 322 

Cognac, French, 117 
Coins, cleaning, 298 
Coke breeze concrete, 383 
Colchicine, 34 
Collating books, 154 
Colour of copper*7.inc alloys, 42 
Coloured eellulold, 217 
Colouring brass, 446 

-crayons, 434 

-celluloid, 223 

-drawings, 481 

-edges of books, 166 

-sweetmeats, 402 

-tracings, 485 

Colours of alloys, 41 
Colt'sfoot rock, 398 
Comfits, 400 

-colouring, 401 

Common Jewellery alloy, 66 
Compasses, using, 482 
Compoeite candies, 211 
Concrete, 381 

-walls, cracking of, 384 

CoAfectionery, 387 

-cooked, 391 

-uncooked* 390 

Cooking by steam, 404 

-range, causes of follure, 409 

Copper amalgam, 80 

-cleaning. 294 

-solders for, 74 

Copper-Iron olioys, 81,68 

-manguiese alloys, 67 

-zinc idloys, colour of, 42 

Coppersmiths' cement, 286 
Copying, 414 
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Copying pencil, 427 

-Fttber’H, 428 

-Magne’s, 423 • 

-drawings to p roduccd^le, 488 

-pappi, moist, 426 

Coral bleaching, 130 
Cordova wax, 128 
Corks, dement for, 236 
Corn starch paste, 266 
Corrosion of boilers, 146 
Cotton, bleaching, 130 

-waste, cleaning, 298 

-wicks, 205 

Cover glasses, cement for, 262 
Crayons, 434 
Cream cherries, 391 

-of tartar, 89 

-of tartar larking powders, 90 

-for brown Icathei, 128 

-squares, 391) 

Crucible, cement for, 236 

-for melting alloys, 49 

Crrstallised fruits, 39S 
Cupola furnace, 48 
C’urd cement, 236 
Curtains, cleaning, 329 
Cutler's cement, 236 
Cutlery, burnishing, 197 
Cutting cameos, 198 
Cymbals, metal for, 68 
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Drawings, borders, 483 

-colouring, 484 

-copying, 420, 488 

-erasing errors in, 480 

-finishing, 482 

-framing, 487 

-indelible, 487 

-lettering, 482 

-mounting, 431 

-pencilling, 482 

-shading, 485 

Dress-boots, blacking, 125 
Dresses, cleaning, S33 
Dressing for leather, 122 
Drill for china, 289 
Drilling chinaware, 290 
-glass, 290 

Druggists' utensils, cleaning, 298 
Drum timepieces, repairing, 357 
Dry cleaning carpets, 327 

-distillation, 613 

Drying and desiccating, 490-518 

-by cold, 518 

■-fruit, 602 

-photographs, 608 

-pyroxyline, 219 

-rooms, 490 

-tea, 504 

Dubbin, 126 

Dumoulin’s liquid glue, 244 


Damasks, cleaning, 329 
Damp resisting glue, 245 
Dampness in buildings, 436 
Davidson's drying closets, 604 
Delatot’s white metal, 69 
Uelfosse's patent boiler composition, 161 
Denatured alcohol, 23 
Dendrometer, 441 
Density of alloys, 42 
Dental celluloid, 222 

-porcelain, 446 

Dew ponds. 445 
Dextrine cement, 236 
Dial plates, cleaning, 316 
Diamond cement, 230 
Diaphane, 211 

Dieterich’s carbon paper, 429 
Dipping brass, 446 

-candles, 207 

-metal, 66 

Dips, 210 
Disinfectants, 448 
Distilling, 461 

Distillatfon by dry heat, 613 
Dividers, using. 482 
Door hanging, 467 
Donlton's drain-pipe, 469 
Down draught in ^inmeys, 286 
Drain-pipeB, 469 
Drawing, 479 

-boo^, 481 

-instruments, buying, 418 

-on glass, crayon for, 436 

-paper, siaes of, 479 

—— pen, using, 481 


E 

Eakth wax, 203 

Earthenware bisque, cement for, 230 

-cleansing, 299 

Edge tools, bronze for, 68 
Egg albumen, 11 

-cement, 237 

Eggs us aerating agents, 7 
Elastic cement, 237 

-glue, 246 

-leather dressing, 122 

Electrical cement, 232 
Electrotype plates, solder for, 74 
Electrum, 66 
Engineer’s cement, 237 
England’s diylng closet, 510 
English clocks, 30-hour, 354 

-metal, 66 

-watch, repairing, 374 

Engravings, cleansing, 299 

-mounting, 487 

-transfering to paper, 430 

Erasing errors in drawings, 480 
Escape wheels, repairing, 342 
Essence bitters, Il7 • 

Esparto, bleaching, 130 
EstUnation of alcohol, 21 
Everton toffee, 394 


F 


FAHtUK, 76 
Faraday’s cement, 232 
Fat cement, 237 
Fats, t'eaching, 130 
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VratberH, bleaching, 130 

-cleansing, 2«1 

-Bcouriog, 131 

Felb^ata, cleaning grease from, 321 

Perro^ncrete, 384 

Fenille morte alloy, 65 

Fibres, bleaching, 129 

Fiddle strings, 213 

Filing glass, 290 

Filling barometer tubes, 96 

Fine brass, 67 

-gold alloy, 66 

Firearms, cleaning, 302 
Fire Intes, 239 
Fireproof cement, 237, 23 
Fish albumen, 12 

-glue, 243 

Fitting barometers, 98 
Flannel, cleaning, 334 
FlsTonring sweetmeats, 402 
Flax wicks, 205 
Flexible cement, 239 
Floors, cleansing, 302 

-cleansing grease from, 321 

-feiTo*concri‘te, 385 

Flowers, distilling, 461 
Fluid disinfectants, 448 
Fluxes for alloys, 44 
Folding sheets for binding, 163 
Footwidks, cement for, 259 
Force and Telocity of winds, 83 
Formaldehyde, 449 
Formalin, 449 

French clocks, repairing, 361 

-putty, 268 

—- rod osier, 106 

Fresenius and Will’s acidimeter, 6 

-alkaiimeter, 29 

Fruit alodiol, 14 
drying, 602 

-stains, removing, 317 

Fruits, candied, 392 
—— crystallised, 398 
Fumigating oil, 448 
—pastiles for, 460 


Vilify ova 

Fnrbace, cupola, 48 

for brsM melting, 47 
— for meltlDg alleys, 46 

-reverberatory, 49 

Fnmltnre, cleaning spots firom, 321 
Foslble alloys, 58 

-ping alloys, 69 

FosibiUtyofaUoys, 43 
FnsiUteHmalleable metal, 66 
Fusing metals, 46 
-psials of metals, 43 


dab’s cement, 269 

a Lussac’e hydrometer, 26 
e’amptal. 60 
eFe alcoholometer, 27 
Geneta watdi, repairing, 368 
tHontn docks, repairing, 360 
sUTOr, 6» 


German silver manganese, 68 

-silver melting alloy for, 69 

Germicide, 449 ' 

Gerrard’s process for preparing atropine, 
33 

Gilding, brass for, 57 

-bronze for, 68 

-metal, 66 * 

Gilt mountings, cleansing, 303 
Ginger drops, 399 
-rock, 396 

GlacS kid boots, blacking for, 126 
Glass, cement for, 239 

-deanlng, 304 

-crayons for drawing 'ii, 436 

-drilling, 290 

-filing, 290 

-to metals, cementing, 240 

-windows, cleansing, 305 

GloTes, cleansing, 306 
Glycerine barometer, 101 

-boiler composition, 161 

-cement, 246 

Glue, 241 
-Chinese, 235 

-damp and moisture resisting, 246 

-elastic, 246 

-fish, 243 

-lip, 245 

-liquid, 244 

-marine, 268 

—— portable, 246 

-quick drying, 243 

-to prevent cracking of, 243 

Gold, alloys of, 66, 66 

-amalgam, 80 

-artlfldal, 60 

— blue, 66 
—— bunding, 97 
cleansing, 806 

-adders for, 74 

Oold>tron alloys, 62 
Gong meui, 112,116 
Qon^, metid for, 68 
GoodaU's baking powder, 90 
Graduation of barometers, 104 
Grain alcohol, 17 

-drying, 606 

Granite cement, 246 
Grease, blenching, 130 

-from floors, removing, 321 

-spots, cleaning trom felt bats, :t2l 

spots removing, 3M 
Grebe skins, cleaning, 302 
Oreenleaved osiers, 105 
Grotto work, cement for, 269 
Guards, inserting In books, 156 
Gum arable, 246 

— --solutions, preaerelof, 247 

-artificial, 247 

-tiagsoanth, 247 

Gnu metal, 60 
Gut, deodorants for, 213> 
scraping, 213 

— silkworm, 216 ' 

-spinning, 212 

Oiitta>pereha blacking, 121 
-—— jdeachlngi 132 

—>oem^ 261 
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Ha-ih, bleaching, 132 • 

Hairsprings, fitting, 380 
Hambxirg bitters, 118 • 

Hands, cleansing, 299, 307 
Hard brass, 57 

-silver solder, 74 

—^ solders, 74 

-spelter solder, 74 

Hardening celluloid, 223 
Harness blacking, 126 
—— brown polish, 128 

-cleansing, 307 

-oil for, 127 

—— restoring soiled, 127 
Hassell’s drain pipes, 470 
Hats, cleaning, 307 
Heartlirugs, cleaning, 334 
Heat insulators for boilers, 162 

-regulator, Andei son's, 511 

Heating drying rooms, 492 
Hectograph sheets, 422 
Hcnault’s anemometiT, 84 
Hensler’s cement, 248 
Hoenle’s cement, 269 
Hollow walls, 439 
Homberg's alloy, 59 
Horsfbrd’s baking powder, 90 
Horsehair, bleaching, 133 
Hot air bath, 499 
House fronts, mastic for, 260 
Hunt's microscopical cement, 261 
Hydraulic cements, 260 
.— press, alloy for, 74 
Hydrometer, 26 


I 

lOKATXDB bean, preparing strychnine from, 
39 

Illustrations, copying, 426 
Imitation pearl, 222 
Impressions, alloy for, 61 
Incombustible celluloid, 223 

-ivory substitutes, 223 

Incrustation of boilers, 146 
Indelible pencil drawings, 487 
Indian ink, removing stains of, 322 
Indtanite cement, 260 
ludlarubber blacking, 123 

-cement, 260 

Ink, bleachers, 130 

-stains, removing, 3l7, 318, 321 

I Inlaid binding, 180 

• work, cleaning brass, 294 
fritncldisable alloys, 60 
Iodine, cleaning stains of, 322 
Iron alloys, 6i 

—--propertiee of, 61 

• amalgaiu, 80 

and steeL cleansing, 307 

-articlea, brightening, 307 

— cement for, 248 
Iroomonld, removing, 321 
IridkKplaHnum, 6i 
Irish poplin, cleaning, 384 


Isinglass cement, 253 
Ivory, artificial, 223 

-bleaching, 133 

-cement for, 263 

-cleansing, 3(»7 

--imitation, 222 

-substitutes, 215 

-incombustible, 223 


i 

Japan wax, 203 
Japanese alloys, 64 
—— bronzes, 66 

-cement, 263 

Jet, cementing, 263 
Jewellers' alloys, 65 

-cement, 253 

-solaer lor, 74 

Jewellery, cleansing, 3( 8 
-gold, 66 

-restoring the lustre of, 308 

Jointing drain pipes, 469 
Jones' hydrometer, 26 
Jordan’s glycerine barometer, 101 
Journal box alloy, 66 
Jute, bleaching, 134 


K 


Kabakenb, 112 
Kascleim-pulver, 234 
Keene's cement, 267 
Keller's cement, 230 
Kettle brass, 70 
IQd gloves, cleaning, 306 
Kisses, barley sugar, 396 
Kitchen range, mastic lor, 260 
Komaromy’s copying process, 425 


L 

Lahels, adhesive for, 263 

-mucilage for, 247 

-paste for, 264 

Laboratory cements, 266 

-hot air baths, 308 

Lace, bleaching, 135 

-cleansing, 336 

Ijacing belting, 116 
Lama, cleansing, 334 
Lamps, cement for, 285 
Laundry drying rooms, 493 
Lead cement, 266 
Lead-iron alloy, 61 , , 

in aquarium, repairing, 8? 
Leather, bleaching, 136 
•—l^wn cream for 128 
-i— cement for, 262, 266 
— cleaning, 308 

covered mountings, restoring,: 

-polishes, 120 

-pbliBlies, Cordova wax. 128 

.— preparing for bookbinding, 17S 
Lemarquand’s alloy, 61 
Lemon drops, 368 
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Lenber’s elastic cement, 237 
Letter, cement for, 267 
Lettering drawings, 482 
Liftd’s anemometer, 82 
Liebig’s blacking, 124 
Linen, bleaching, 135 
Lip glue, 245 
Liquid boot polishes, 120 

-glne, 244 

-slating, lift 

Locomotive bells, 112 
London cement, 257 
Lozenges, 397 
Lubricating belting, 115 
Lntes, 224 

-almond paste, 228 

-fire, 239 

-fireproof, 237 

-steam tight, 270 

M 


Milk stains, cleaning, 322 
Mirrors, cleaning, 310 

-metal, alloys for, 50 

Mixing concJfete, 383 

-metals ,46 

Mock gold, 66 

Molasses, Mcobol, 15 

Moreens, cleaning, 331 

Morphine, 34 

Mortars, bronze for, 58 

Moss alcohol, 16 

Mother of pearl, cement for, 263 

Mounting drawings and tracings, 431 

-on linen, 479 

-engravings, 487 

Moulding bells, 113 

-candles, 208 

Mucilage, 264 

-for labels, 247 

Muntx’b metal, 69 

Musical clocks, repairing, 356 

-instruments, cleaning brass, 2^4 


MAQNAtITJM, 51 
Magne's pencil, 423 
Magnesia cements, 270 

-preparation for boilers, 151 

Mahogany, cement for, 257 
Malleable brass, 57 
MaileablUty of brass, 56 
Manganese alloys, 45, 66 

-German silver, 68 

-tin bronze, 67 

Mannheim gold, 66 
Manuscripts, restoring, 487 
Maps, mounting for books, 156 
Marole cement, 257 

-cleaning, 309 

Marine glue, 258 
Harking ink, removing, 322 
Marlle'BsUoy.61 
Msnipim,391 
, Hssotis' cement, 259 
Hae^iiM 

Hateilsls fbr basket making, 107 
Me^, alloys for, 69 
bronze for, 68 

Heerscbanm, cement for, 260 
Melting alloys, 44 

-Babbitt’s metal, 63 

—— fomace for alloys. 48 

-points of alloys, 41 

Hercnrial barometer, 103 
Mercury, distilling, 462 
Metal letters, cement for. 267 

-mirrors, sUoys tor, 60 

to i^Bss, cementing, 240,261 
• to rubber, cementing, 262 
Meftito. fining, 45 

fining points of, 43 
^—mlxiiu, 46 
Meifiylak^spirit, 23 
Microecope, camera Incida for, 199 
sU(H cleaning. 806 
Inoroiboploal cement, 261 
Mildew, removtaig trmn fabrics, 322 
—i- to remove, 3l0 
cement, 968 

sour, as aemtlog agent, 8 


N 


NAncoTrKB. 35 
Naturalists’ cement, 264 
Neapolitan squares, 390 
Nickel-iron riloy,'«l 
Nicolet’s blacking, 121 
Nicotine, 35 
Nitrated cotton, 216 
Nitric acid, 86 
Nonpareil bitters, 118 
Non-poiaonous disinfectant, 449 
Nougat, 393 
Nut cream squares, 391 
Nnx vomica, preparing slrycbnlnc from, 
39 


0 

Odour test for drain pipeB,‘473 
Odourless disinfectant, 449 
Oil for harness, 127 
Oil paintings, cleaning, 311 

-lining, 311 

—— — restoring, 312 

-stopping, 311 

-palm, 204 

-stains, removing, 319 

Oilcloth droning, 310 
Oiling clocks, 362 
Oils, bleaching, 135 
Optioiane' cement, 264 
OraDge bitters, U8 

-flower drofN^ 400 

-straws, 393 

Organs, pipe metal for, 73 
Orgeat diope, 400 
Oraamenta, bronze for, 66 
Ornatd, blnut-leOved, 106 
Or-moln, 69 
Oeien, 106 
— peeUng.m 
Ontd^ clodcs, repstring, 3tf 
Over-proof spirit, 26 
Oyvter-dieU oeuent, 368 
Ozokerit,3Q3 
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P*. 

liMT, cleaning, 310 « 

— rtalne, cleaning, 323 

— Htidns on glaas, removing, 306 

— removing, 31H 
iint>bruBbeB, softening, 310 
tinted edges for books, 168 
lintiugs, cleaning, 310 
ilm oil, 204 

-bleaching. 136 

iper, aluminium, 79 

— bleaching, 136 

— carbon, 428 

— polygraphic. 424 

— pulp, bleaching, 137 

— removing stains from, 320 

— to parchment, uniting, 487 

— transpanmt, 427 
aperhangers’ paste, 266 
apyrograph, 421 
araffin, 2u3 

— bleaching, 137 
aragon drain pipe, 471 
arallel rule, using, 482 
archment, cleaning, 314 

— paper, cementing, 264 

— to paper uniting, 487 

— vegetable, 487 
arian cement, ^65 
arls cement, 266 

— salts, 449 
arisian bell metal, 112 
arker’s alloy, 66 
aste, 266 

— blacking, 123 
bookbinders’, 267 

—— com starch, 2x6 

— for prints, 268 

— for soda water labels, 254 

— papei hangers’, 266 

— photographers, 265 

— starch, 266 

_that will not sour, 266 

— trimmers’, 266 
—~ wheat starob, 266 
>istels, 434 

’astiles for fnmtgatlng, 460 
>eak metal, 70 
^wl, artificial, 222 
• imttation, 222 
’earls, cleaning, 314 
’eat briquettes, 194 
^eellug oilori, 106 
’enduing drawings, 4M 
?encUs, copying, 427 \ 
oottlng, 480 
Pepp^iat drops, 400 
--^lossniM 397 

— rook, 396 > 

Peruvla^ttew, 118 . 

Pstrolenm, cement to withstand, 267 
Pewter, 09 

bordsblhg, 197 

— plate, 66 ^ 

PewtersrsSoWerfor, 74 
Phosphate baking powdetf, 89 
Pbosifoornlfoys, 71 


Phosphor bronae, 72. 

Phosphorus, Introdudng into bronxe, 71 
Photograph, transferlug to wood, 42^ 
Photographers’ paste, 265 
Phot< graphic drying box, 608 

-plate, cleansing, 304 

Pickling candle wicks, 206 
Picture frames, cleaning, 308 
Pinchbeck, 72 
Pipe chimneys, 279 

-covering composition, 162 

-metal for organs, 72 

PIperine, 36 
Piques, cleaning, 334 
Plants, dibtllling, 461 
Plaster casts, repairing, 267 
Plasters, 267 

Plastic castings, amalgam for coating, 80 
0 Plate pewter, 6«, 6ft 
Plumbers’ cement, 287 
Pollslies, boot, 120 
Pollock’s cement, 246 
Polygraphic paper, 424 
Poppy, preparing morphine from, 34 
Porcelain oemenis, 267 

-dental, 446 

-letters, cement for, 267 

Portable glue, 246 

-mercurial barometer, 103 

Portevin’s powder, 424 
Potato alcohol, 17 
Potatoes as cellulose, 223 
Pouring candles, 2i'7 
Preserving albumen, 12 

-gum arable solutions, 247 

Printed piqier, bleaching, 136 
I’riiiters^ ink, cleaning fabrics from, 322 
Prints, bleaching, 137 

-I^tes for, 268 

Proof spirit, 26 
Properties of alloys, 41 

-of brass, 65 

of iron alloys, 61 
Proportions of bells, 112 
Pulp cane, bleaching, 137 , 

Putty, 268 

Pyroxyline, drying, 219 

-preparation of, 216 

—solvent for, 218 


a 


1088 K ’8 metal, 66, 72 
joinine, 36 


Back and gathering pallets, repairing, 345 
Bugs, bleaching, 137 
Kahat lakum, 39* 

Bailway signal bells, alloy fur, 112 
Baspbeny drops, 400 
-—r^ 306 
Beading barometer, 108 
BeotUtoation of alcohol, 90 


2 H 


faram, S! 
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Red gold, 66 
Rein]brced concrete, 3B4 
Repamng albums, 192 

-books, 190 

-plaster casts, 267 

—— stonework, 274 
Resin, solvent for, 263 
Resinous stains, removing, 317 
Restoring insolnble albumen, 12 

-leather covered mountings, 127 

-manascripts, 487 

-oil paintings, 312 

-soiled harness, 127 

Reverberatory furnace, 49 
Ring gold, 66 
Rivet metal, 72 
Riveting chlDaware^288 

-sti&e for clockwork, 343 

Rooms, dlsiufecting, 448 
Root alcohol, 16 
Rose drops, 400 

-lozenges, 397 

.Rose’s alloy, 59 
Royal baking powder, 90 
Rubber cemeni, 261 

-to metal, cementing, 262 

Rumford's baking powders, 90 
Rush wicks, 205 


SannuBBT. blacking, 12T 
Saddles, cleansing, 309 
Sallctne, 39 
Salted almonds, 393 
Sanitary fluid, 450 
—— powders, 450 
Satin, cleaning, 332 
Sanvage’s alloy, 66 
Sawdust briquettes, 194 
'' "‘»-llao cement, 234 
‘ g feathers, 131 


, 140 

Ten eOk, 142 
Seaweed, bteo^, 138 
Seeds, di^ng, 461 
Sefbat’a mastic,'260 
Sewer gas, detecting, 451 
Shading drawings, 485 
Shape of bells, 113 
Rhawla and amtrrei, deaning, 385 
Sleep dip, 451 

Sbeepekfn m*t$, cleaneing, 314 

-mg^ cleansing, 335 

Sheet brass, cdm^Ueo of, 59 


-bieacbiii& 188 
Sb«Ui% cemenUng, 265 
8bipb^Viio^,m 
80k, Ifleacblng, 139 


w. hsadkerdilef^ cuanebig, 835 
——eoeurbrn, 140 

buochtDft I4i 

S jimiulpbttrhig, Ml 
rprmgdt, 215 
MOortweembOng, 79 


Silver amalgam, 80 

- burnitiblDg, *97 

-Cblneee, 68 

-cleaning, /116 

-dials, bleaching, 142 

—- German, 59 
-metal, 5i 

Singer’s electrical cement, 233 
Siphon barometer, 97 
Sknlls, bleaching, 130 
Sleigh bells, alloy for, 112 
Smoke test for drain-pips, 473 
Soda-water bottle laliels, paste for, 254 
Sodium amalgam, 80 

-bicarbonate baking-powder, 8s 

Soft alloys, 73 

-solders, 74 

Solar distillation, 456 
Solders, 73 

-for brasswork, 74 

—— for carved goods, 74 

-for copper, 74 

—— for electrotype plates, 74 

-for gold, 74 

-for Jewellms, 74 

-for pewterers, 74 

-for sealing iron in stone, 74 

—— for tinned iron, 74 

-hard, 74 *' 

-bard silver, 74 

-hard spelter, 74 

—— soft, 74 
Soluble glaniB, 269 
Solvent for pyroxyline, 218 
—— for rosin, 263 
. Sorel’s cement, 269 
Soulan’s cement, 233 
Sour milk, as aerating agent, 78 
Spaniard oeier, IQS 
Spanish bitten, 118 
Spedflo gravity of alcohol, 25 

-beats of alloys, 44 

Specular alloys, 74 
Spelter soldering hard, 74 
Spermaceti for candles, 203 
Spinning sugar, 402 
Spirit, proof, 25 

-^^tery,464 

overproM, 26 

-underproof, 26 

Sponge, bleaOhlng, 142 

-cleaning, 316 

Spoons, Britannia metal, 57 
Spouts, Britannia metal, 53‘ 

Spring docks, repairing, 886 
SiN^kling edgea dfbo^ 167 
Stains, removiog,>317 

on paper, removing, 890, 
StaiidardiolutteiMibfawi, 7 

-of alkali, 7 

Staidi faleaddng, 143 
——paste. 908 
Statuary, onmM Ibr, 58 < 

- metal. 74 


<• tight Intel, 2 .^ 

Btaartn itriML neuoTiiUL 810 
Steadily 4i» 
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Stereotype metal, 74 
Sterro metal, 74 
Stills, cleansing, 323 
—for tinctuif b, 468 
Stomach bitters, 118 
i^toiie, cements for, 271 

-8oldei*for sealing iron in, 74 

-Blepe, cleaning, 323 

-uniting broken, 27ft 

Stoiiemasona' cement, 271 
Stonework, repairirig, 274 
Stoughton bitters, 118 
Stoves, fixing pipes for, 278 
Stove work, mastic for, 260 
Straight edge, testing, 481 
Straw, bleaching, 143 

-bonnets, cleaning, 297 

-matting, cleaning, 336 

Strength of alloys, 41 
Strokes in basket making, 108 
Strychnine, 3ft 

Staffed animals, cleaning, 323 
Sugar, clarifying, 387 
——- drops, 399 

-extracting acid from, 402 

Sulphate and Itaking powdcrt:, 89 
Sulphuring silk yarn, 141 
Suspension spring, renewing, 316 
Sweets, colouring and flavouring, 402 
Sykes’ drain pipe, 470 

-hydrometer, 26 

Syrups, 88 


TABARBrs, cleaning, 331 
Table bells, alloys for, 112 

-covers, cleaning, 335 

Tailors' crayons, 436 
Taltow boiling, 209 

-candle, 209 

-clarifying, 209 

Tammy lining, cleaning, 332 
Tam-tams, metal for, 68 
Tan boots, blacking, 125 
Tannin staina, cleaning, 323 
Tapastir, cleaning, 326 
Tar c^ots, removing, 234 ' 

-stains, cleaning, 323 

-—- removing, 317 

Tartaric acid, 88 

Tea drying, 504 

Teapoti^ d^lng, 324 

Testing apparatus for drain pipes, 474 

-drainpipes, 471 

— straight ei^^, 4 «i , 

Tmlle fkbrlca, cleaning, 324 
TUhet’s copying process, 420 
TInamalgua, 80 

-brilliant, 76 

— iron alloy, 61, «4 

-manganese alloy, 68 

-scouring, 886 

T^ed iron, solder for, 74 
Tinting silk ysm, 141 
Tobsoco pipes, cleaning, 336 

— piwpwng nicoUns from, 86 
Toifee, fiverton, 394 


Tombac, 76 

Tools for basket making, 108 
"— for bookbinding, 174 
Tracing cloth, 426 

-paiftr, 487 

Tracings, colouring, 486 

-mounting, 431 

Tragacanth, gum, 247 
Transfer process on glass, 431 
Transfering engravings to paper, 431 

-photograph to wood, 429 

Transfers, 429 
Transpare nt candles, 211 

-paper, 427 

Trimmers’ paste, 266 
Tubania metal, 66 
Tungsten bronzes, 75 

-steel, 61 

Tuning bells, 114 
Turkish delight, 394 
Turners’ cement, 271 
Tussore silk, bleaching, 140 
Type metal, 76 
Tyre cements, 272 


ir 


UUDEBPIIOOF, 26 
Ure’s cement, 230 


V 

Vacuov cleaning, 295 
Vanilla drops, 400 
Varley’s cement, 233 
Varnish for baskets, 111 
—— for leather, 124 
—— stains, cleaning, 323 

-cleansing, 336 

Vegetable albumen, 12 

-parchment, 487 

VegetabUs, drying, 502 
Vellum, clean^g, 336 

-for bookbinding, 186 

Velocity and force of winds, 83 
Veretrine, 40 

Verge watch, reMirlng, 365 
Vermin, exterminating, 448 
Vert d’eau alloy, 66 
Victor metal, 77 
Violet drops, 400 
Violin bows, cleaning, 336 

-strim^ an 

Violins, cleaning, 336 
Vinegar, acidity of, 7J 
-casks, cleaning, 297 


w 

Wall papers, cleaning, 337 
WallB, concrete, 386 
Walnut stains, cleaning, 383 
Wa^ng componnd for clothes,! 
Wadtlesther, clesnslng, 306 
Watch mending, 337 
Watches, repairing, 363 
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Water bath, constant, 617 

-heated air bathe, 61tf 

test for drain pipes, 472 
Waterproof cement, 239, 272 
•— blacking, 124 
Wax bleaching, 144 

-boot polish, 125 

-Carnauba, 203 

—- Chinese, 203 

-earth, 203 

-Japan, 2ii3 

Weights of bells, 113 
'NVlieat starch paste, 266 
White cellnlold, 222 

-gold, 66 

-metal, 76 

-metal, Dehtto<s, 69 

Wickerwork bldothing, 144 
Wicks for candles, 205 

-cotton, 206 

-flax, 206 

-pickling, 206 

-proportionB for candles, 206 

-rnsh, 206 

Wild cherry bitters, 118 

Willow bark, preparing salicine from, 39 

Willis's oopjing prooees, 424 


Winds, force and velocity of, 83 
Wine stains, femoving, 319 
Wollaston'* cements, 273 
Wood, cementing, 273 

-on stone, mastic for bedding, 260 

Wool, bleaching, 144 
Woollen ^awls, cleansing, 33* 
•Wormwood bitters, 118 
Woven silk, bleaching, 142 
-scouring, 142 


Y 

Ykllow brass, 67 

-(Upping metal, 66 

-gold, 66 


z 

Zb[Ot>elttb cement, 273 
Zinc amalgams, 81 
—— bronzes, 77 

-cementing, 273 

-vessels, desmiug, 3J7 


lonooM i MWWJEn'ay 

aaaar wnromu. sraaik'tr.. 4M» mm smasnr, srauvsiip 



With steady stride 
Without respite 
Like rising tide, 

» FORWARD Proceeds ¥\\i\\ic.—Breaksfieare. 

FLUXITE 

That’s the cry heard where\er soldering work is to be 
done. Plumbers, Electrician-, Gashtters, and other 
Metal-workers all know “ Fluxiic" is the paste flux that 

SIMPLIFIES SOLDERING 

They use it because it solders and tins even dirty 
metals without cleaning. It does not corrode and is as 
safe as resin. For tinning Brass Unions and Taps, 
for ** blowing " compo joints—-in fact, for any soldering 
job it is unequalled. Moreover, it does lead-jointing 
without solder merely by the use of bloA-lamp or 
blow-pipe and 

SUPERSEDES LEAD-BURNING 


Anyone can do soldering work with “Fluxite." 

YOU WANT SOME. 


Of Ironmongers and OUshops^ in 1 /- and tins. 

Made by THE AUTO CONTROLLER CO. 
170 Vienna Road, Bermondsey, S.E. 

{// dtsirtd same solder can be filed into a little *' Flnxite" 
and the ivfo applied simuitaneonsly,) 



























• 69vS0 Cylinders, Glass, diinfiiHions oti Hie rub—I^'rigtli 

l)iamet<'r 


11 inohcH. 
? » 





3/- 

4/9 

6/6 each. 

6942 

Plates. Glass, wllliJHole in centre, for Wimshnrst’s 

Machines 



Diameter « 

10 

12 

14 

16 inebes. 


• 3/- 

3/6 

V- 

8/- 

6/- per pair. 

6943 

Ditto, with Brass Sectors, Varnished— 




le inebos 

• " Diameter h 

10 

12 

14 


6/6 

7/6 

8/6 

10/- 

12/- t»er pair. 

7991 

Barometer Tubes, closed om- end 



. <'ael 

Ii -/9 Mild /lO 

7992 

„ „ witli liend and Bull) . 




. each 1/- 

“/bus 

„ j. .< 

I'd m Wlii'c) Haionieters . 

. „ 1/3 




aorti Set of Electrical Apparatus, consistinp of I'ufv r UrHsli, S»>i of nvp !V'U«, 
Whirl, rilh llttll KxiH>rlm<'iU, Vacuum I ulw ami Uoldor, I'lilmmatniff 
Mate and Uoldet Kh-ctrical Circus, Smoke Condensation Apparutiih, 
KnlminaiuiKTiilie; 1-cyden Jar, I>isoliurger. ConductiiiK Chains and Hra^s 
llandlcH, with IkKjk of Instructions, wiilmut Machine . . . . fil 

6971 Set of Electrical Apparatus, as above, l*ut snialler, 'Mth s<‘t of two Hells. 1 

6948 Wlmshurst's Electrical Machine, best finish. Ebonite j’bitea- 

c Inches diameter, 20/-; « Mu hes 1 

7U.1 Battery, Bichromate, Moltle Shaiw, with Eltonite 'I'opand Brass Fittings. 

' New I'orm, with (^arlwn^ fixed in position by Screws. witlvnU the use of 
solder. Iliis is a great advantage, a.^ in I lie event of bienkage, a new 
fitting can l>6 forwaviUnl, tlnis avindlug thr nivcnsity of ivturninp tho 
whole Battery— Caixidt) 

7lU Zincs, for ditto, w ith Hole drilled and tapped— 

7116 Carbons, fordltlis with Bevelled Kdge^and holed reai 

T116 Bottles, for ditto, fttteil with Brass Collars— 

7117 Chromic Balt, in Bottles, for charging above IMterlei 


18 0 
8 0 


26 

i 

-/4 
adv fo 
1 

-/* 

i 

■/9 

1 

“/8 


8000 „ „ Japanned Tin Funnel, ditto, ditto 

Spare Graduated Jars tor abov(> .... 


i 

I 

2 iitn>s. 

3,6 

8/- 

7/- each. 


1 

2 litres. 

-/8 

*/6 

/8 each. 

I lixing— 

1 

2 litres. 

-/6 

-/a" 

1/- each. 


1 

2 litres. 

1/- 

1/6 

a/- each. 

i 

1 

12 litres. 

~/S 

-/t 

1/- each. 

with Measure 

. 16/6 



. . 6/8 

‘ 1’ 


. each 1/9 
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ADVEBTISEMENTS. 


_ _ _—--— 

Everything for WORKSHOP DRAWING 



Pnrket (ijistts of 
UritiHh made Dvaw- 
hin Instruments at 
15/6, 18/6, 2f/-, 
30/-, 42/-* 1'he 
one illustrated eon- 
tainiUEr 7 /»ore«, kri/, 
/4-aih\ ami 
/irolraftor, is Mo. 
7'i(iu at in 


Wofslen Case.*., 
with tray and lock, 
of British made 
Drawinjf Itistru- 
ments at 15 S 
20/-, 27/6, 30 6, 
36/-. The one illus- 
tratetl eontainin}; l.'l 
ffierfx, kcff, h‘ath, 
andxm//', is Mo. 7H.'IA 
at »>/«. 



W. H. HABLUiC 

MATHEMATICAL 


Tehgnma: ** CHaognpb, Loadoa.** 























ADVEKTISEMJCNTS. 


6 


Slide Rules for WORKSHOP CALGULATION 



The STUDENT Sliile llule. loj in. linij;, cuntuinin^f scnles for Multiitlniiition, 
Divi8iou,rproiK>rti(»n, Cube, <’u)»e t^c I'iummkxI, with Celluloid face, and glasb 
Cursor, 6 /-. Cardlxmrd, uitli metal Cursor. 2/-. 



student (No liOOil) Mule Itulc, l((l ill loll;;, uitli Seales asialiove, and 
Sine, runj;(jnt, and bo;;.'Seales. 8 6 . 



'I'lio STANDARD (No. *il)0:<) Slide Jlule, Kil in loni;, eoulamiiu seales lor Mull.pli¬ 
cation, Division, ProiHirtion, Cjibe and Cube Hoot, Sine, Tanixenl, and l,o;;s, Maho„'aiiy, 
withiiaflluloid face and.^jlass Our.soi, 9/6. 



The CUBING (No. 21)04) Slide Itule. lOi in., liavin;; .scales as ‘ Standard,” and in 
addition wales for llnding snnultaueouslv with the number and witlioiit any movement 
of the Slide—eubefl, cube roots, and Jogai ithms. ftlahoganys with celluloid face, 11/6. 
A/f S'lid(‘ Jittli'n Kupplit’d in Oane, with Inf/tructiom. 

Telephone: 88S8 London Wall 

DRAWING and SURVEYING 

INSTRUMENT MANUFACTURER 

17 FINSBURY PAVEMENT, LONDON, E.C. 
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AJ)VKUT1SKMENTS.* 


PATENT AGENTS 

Harris & Mills 

PATENT AGENTS 

23 Southampton Buildings, Chancery Lane 

LONDON 

Tclogriiphic Addnjss: “ PjuvUiKtiK, LtmuoN." 

And at SHEFFIELD and LLANELLY 

)E5tabU6bc& I860 
PATENTS OBTAINED 

for the United Kingdom, the Colonies, and all Foreign 
Countries, at moderate Charges* Booklet of information 
and costs gratis* 

Opitmm (jiren m, of hfrmfjmciU^ ami every 
asmkmce aJJ'orM to Patmim and hivmtore. 

DBAWINGS PREPARED FOR PATENTED INVENTKHfS, 
AND FOR THE REGISTRATION OF DESIGNS. 

A (JilAltT OF 1B7 MECHANICAL MOTIONS 
Post-free Gd. 






^ THE 
^FIRM FOR, 


'A' 

ART METAL WORKERS: 

HAMMERS. MALLETS. STAKES. / jS> ^ 

ANVILS, VICES. REPOUSSE & CUTTING/ ^ > 

PUNCHES. PITCH BOWLS. FILES. SAND 

■ - O/ machines 

ENAMELLERS: J ^ frosting* 

FURNACES ^on COKE, GAS. OIL on ELEC FRICITY 
ENAMELS. OVER 200 colours, in LUMP. POWDER 
LIMOGE. OR LIQUID. FOILS. PESTLE & MORTARS, ETCi 


ON METALS AND 
GLASS. 


ENGRAVERS: 

SCORPERS. ALL SHARES AND SIZES. BULLETS, 
SAND BAGS, EYE GLASSES, etc 


ELECTRO-PLATERS: 

DYNAMOS. BATTERIES, CONNECTIONS. 
DEPOSITING TROUGHS. ANODES 
CHEMICALS, GOLD and SILVER 
SOLUTIONS, etc. 


MODELLERS: 

WAX. CLAY, PLASTER. 
BOXWOOD AND WIRE 
TOOLS, SPATULAS, 
RIFFLERS, STANDS, etc. 

LEATHER WORK: 

matting PUNCHES, HAMMERS, 
KNIVES. ETC 



ELECTRIC BELLS, 

PUSHES, SWITCHES, WIRES, 
BURGLAR ALARMS, CONTACTS 
TERMINALS, etc. 


POLISHING. 

drilling, driving 

AND OTHER 

ELECTRIC 
MOTORS. 


JEWELLERS: 

SOLDERING BLOWPIPES. LAMPS, 
burners, CHARCOALS, MELTING 

furnaces, crucibles, ingots, 

BELLOWS. WORK BENCHES. STOOLS. 
POLISHING LATHES. BRUSHES. BUFFS and 
materials, JEWELLERY CASES, DRILL 
STOCKS. DRILLS, FILES. GRINDSTONES AND 
OILSTONES, GAUGES. HAMMERS, PLIERS 
nippers, shears, stamping PRESSES. SAWS 
AND SAW FRAMES, VICES, SCALES AND WEIGHTS. 
FLATTING and WIRE MILLS, DRAW BENCHES, 
and other MACHINERY and TOOLS. 

GOLD, SILVER AND METAL 

CHAINS, STAMPINGS, BEADS, 

FANCY BORDERS and other MATERIALS 


/platinum, gold, silver, 

BRASS, COPPER, and ALL 
METALS, 

IN SHEETS AND WIRES 


SOLDERS 

OF ALL KINDS. 



CATALOGUES CN 
APPLICATION.' 
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ADVKETISEMENTS. 

W. H. PALMER S CO., im 

Jffanufacturers of 

. LACQUERS, VARNISHES, POLISHES, 

ARTISTS' & DECORATORS’ COLOURS, 
PAINTS, ENAMELS & MATERIALS, 

LANTERN-SLIDE COLOURS, 

GUMS, GLUE, GELATINES, 

BRONZES, GILDERS’ MATERIALS, 

CHEMICALS, DYES AND STAINS, 

BRUSHES, &c. 


8a & 84 OLD STREET, E.C. 

WRITE FOR LISTS. 

Any of the receipts in this work prepared at 
shortest notice and at lowest charges. 
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ADVEHTTSRMENT§5. 


Jrj /cind of Work Mtlj , 

Wood, Qtass, C/iina; Xeaf/jer, etc., 

U^E Le Page s Liquid Glue 

This powerful adhesive has stood the strain of 
1600 Ihs* to the sq* inch. Being liquid it re¬ 
quires no cooking, and is the cheapest in the end 

A Desciintive T’.-unidih't <»f tlie niany ii‘«ck of Le I’ai'i’s <Jliie will Im Rent, with free 
RUiHplc, Oh apiiliration. So]«l in ~hI. anil !t/ ;;i)isK lM»ft)es ; <i(/. tnLos ; 
ah<l [hi., 1/ , I/O, ‘2/0, 4/- Hiirl 0/0 tin < Uhs. 

LE PAGE'S GLUE CO. 

76 TURNMILL STREET, LONDON, E.C. 


THE 8. & C. SERIES 

Price Is. 7d. net each, post-free 

1. Hodern Primary Batteries. !’•> N. H. SniNEioKii. 

2. How to Install Electric Bells, Annunciators and Alarms, tiy N- li- 

^SCTrNKTDKJC 

3. Electrical Circuits and Diagrams, Part I. Jiy H. Sciinkidkh. 

4. Ditto, Part II. By N. H, Hciinkidkk. 

5. Experimenting with Induction Coils. By N. n. acFiNwiuKii {H. S. Xorrir 
* 6. The Study of Electricity for Beginners, iiy N- H- srnNKH>EU. 

7. Dry Batteries, how to Make and Use Them. By A Duv Battkjiv 

Expkht. 

8. Electric G-as Lighting. By N. II. Hohsriuki: [II. S. Nnrrii:). 

9. Model Steam Engine Design. By Jl. M. hk Viontkr. 

i(». Inventions, how to Protect, Sell and Buy Them. r»y F, B. Wjuoiit. 

11. MaUng Wireless Outfits- By N. Hakoison. 

12. Wireless Telephone Construction. By N. Haoiuson. 

13. Practical Electrics; a Universal Handy Book on Everyday Elec¬ 

trical Matters. 

14. How to BuUd a 20-foot Bl-plane Glider. By A. P. Moeoan. 

16. The Model Vaudeville Theatre. By N. ll. SriiN eider. 

16. The Fireman’s Guide; a Handbook on the Care of Boilers. 

K. P. Bahlstrom. V 

17. A.B.O. of the Steam Engine, with a Description of the ^-vtomatic 

Governor. By .1. P. Lisk. » 

E. A F. N. SPON, Ltd., 67 Hayinark«t, Lmdon 






ADVEETISEMENTS. 


BALANCES 

CHEMICAL BALANCE 


PRICE 

No. ooa 

BY 

L. OERTLING 

TURNMILL STREET, 

Telephone; 5933 Holborn. LONDON, £«C. 



PRICE 

£4 


CATALOQUES FREE ON APPLICATION 
















Septemhee, 199^ 


A SHpRT LIST OF 

SCIENTIFIC Books 

PUBLISHED AND SOLD BV 

E. & F. N. SPON, Limited; 

57 Haymarket, London, S.W. 

BOLE ENGLISH AGENTS for the Books of- 
’ MYRON C. CLARK, NEW YORK 

THE BUSINESS CODE COMPANY, CHICAGO 
SPON & CHAMBERLAIN, NEW YORK 


PAGE PAX|« 


Agriculture. 

2 

Marine Engineering .. 

48 

Architecture 

3 ' 

Materials. 


Artillery . 

5 

Mathematics . 

3* 

Bridges and Roofs .. .. 

5 1 

Mechanical Engineering 33 

Building. 

3 ' 

Metallurgy . 

36 

Cement and Concrete .. 

7 ' 

Metric Tables .. .. 

38 

Civil Engineering .. .. 

8 

Mineralogy and Mining 

3» 

Dictionaries. 

11 

Municipal Engineering 

4S 

Domestic Economy .. .. 

12 

Naval Architecture ,* 


Drawing. 

13 

Organisation 


Electrical Engineering .. 

14 

Physics. .. 


Foreign Exchange .. .. 

19 

Price Books .. .. d.. 


Gas and Oil Engines 

20 

Railway Engineering 

41 ' 

Gas Lighting. 

20 

Sanitation. 


Historical ; Biographical 

21 

1 Structural Design.. 

"i 

Horology . 

22 

1 Telegraph Codes .. 

Hydraulics . 

22 

Warming; Ventilation 


Industrial Chemistry 

24 , 

' Water Supply .. V. 


Irrigation . 

27 

Workshop .Practice , %' 


Logarithm Tables .. .. 

28 1 

Useful Tables 


Manufactures . 

24 

! Miscellaneous .. .. 



Full particulars post free on application^ 
ill books are bound in cloth unless otherwise stated. 


J^OTE: The Prices in this Catalogue apply, to Awfe 
the United Kir^dom only. 
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E. ft F. N. SPON, LiMiTKD, 


AGRICULTURE. 

Hemp. A Practical Treatise on the Culture of 
Hemp for Seed and Fibre, with a Sketch of the 
History and Nature of the Hemp Plant. By 
S. S. Boyce. 13 illus. 112 pp. crown 8vo. {New 
York, 1900 ) net 2 o 

The Fertilisation of Tea. By G. A. Conif. With 

17 illus. 68 pp. crown 8vo, sewed. { 190 S) net 2 6* 

Farm Drainage. By H. F. French, ioo illus. 284 

pp. crown 8vo. [New York, 1904 ) . net 4 6 

Talks on Manures. By I. Harris. New edition, 

366 pp. crown 8vo. {New York, 1 S 9 S) ... net 6 6 

CoSee, its Culture and Commerce in all Countries. 

By C. G. W. Lock, ii plates, 274 pp. crown 8vo. 

( 1888 ) . 12 6 

^^Sugar, a Handbook for Planters and Refiners. 

By the late J. A. R, Newlands and B. E. R. 
Newlands. 236 illus. 876 pp. demy 8vo. (London, 

1909 ) . net 1 50 

Hops, their Cultivation, Commerce and Uses. By 

P. L. SimmonD s. 143 pp. crown 8vo. ( 1877 ) ... 46 

/1‘^pical Agriculture. By P. L. Simmonds. New 

edition, 539 pp. 8vo. {JS 89 ) . i i o 

The Future of Cocoa-Planting. By H. Hamel 
Smith. With illustrations, 95 pp. crown 8vo, 

^wed. ( 1908 ) . net ; i O 

Fences, their Choice, Construction and 

. "Cost. By A. Vernon, Re-issue, 150 Ulus. 

^^ pp. 8vo. ( 1909 ) . nek ^86 



E. Sc F. N. 8P0N, Lmmn). 


ARCHITECTURE AND BUILDING. 


The Hydropathic Establishment and its Baths. 

By R. O. Allsop. 8 plates, 107 pp. demy 8vo. 
{ 1891 ) . .. ... ^ 


The Turkish Bath, its Design and Construction. 
By R, O. Allsop. 27 illus, 152 pp. demy 8vo. 
{ 1800 } .. 

The Builder’s Clerk. By T. Bales. Second 
edition, 92 pp. fcap. 8vo. ( 1904 ) . 


5. 

6 


1 


Glossary of Technical Terms used in Architec¬ 
ture and the Building Trades. By G. J. Burns, 

136 pp. crown Svo. { 189 r)) . ^ { 

Chimney Design and Theoiy. By W. W. 

Christie. Second edition, 54 illus. 200 pp. 
crown 8yo. (New York, lOOji) . net 12 ( 

Approximate Estimates. By T. E. Coleman. 

Third edition, 481 pp. oblong 321110, leather. 

( 1907 ) . net 5 c 

Stable Sanitation and Construction. By T. E. 

Coleman. 183 illus. 226 pp. crown Svo. ( 1897 ) * 6 c 


Architectural Examples in Brick, Stone, Wood 
and Iron. By W. Fullerton. Third edition, 

245 plates, 254 pp. demy 4to. { 1908 ) ... net 15 0 

Bricklaying System, By F. B. Gilbreth. Fully 

illustrated, 321 pp. Svo. (New York, 1909 ) net t 2 6 

The Building Trades Pocket Book. Compiled 
by R. Hall. i2mo. With interchangeable 

diary ... net i 6 

Ditto ditto, in leather. net 2 

The Clerk of Works* Vade Mecum. By G. G. 

Hoskins. Seventh edition, 52 pp. fcap. 8vo. ( 1901 ) 




E. F. K. 8F0K, hmnm. 


[ ifA Handbook of Pormuke, Tables, and Memo¬ 
randa, for Architectural Surveyors/ and ethers 
engaged in Building. By J. T. Hurst. Fifteenth 
edition, 512 pp. royal 32mo, roan. { 1906 ) net 

Quantity Surv^ng:, for the Use of Surveyors, 
Architects, Engineers and Builders. By J. 
t Leaning. Fifth edition, 936 pp. demy 8vo. 
( 1904 ) . net 

Obstruction to Light. A Graphic Method of 
determining Problems of Ancient Lights. By 
H. B. MolesWorth. 9 folding plates, 4to. ( 1902 ) 
i net 

Suburban Houses. A series of practical plans. 
■By J. H. Pearson. 46 plates and 12 pp. text, 
crown 4to. ( 1906 ) . net 

Roman Architecture, Sculpture and Ornament. 

By G. B. Piranesi. 200 plates, reproduced m 
facsimile from the original. 2 vols. Imperial folio, 
in wrappers. ( 1900 ) net 

The Seven Periods of English Architecture. 

defined and illustrated. By E. Sharpe. Third 
- edition, 20 steel plates, royal 8vo. ( 1888 ) 

Our Factories, Workshops and Warehouses, 

their Sanitary and Fire-Resisting Arrangements. 
By B. H. Thwaite. 183 illus. 282 pp. crown 8vo 


Elementary Principles of Carpentry. By T. 

Tredgold and J. T. Hurst. Eleventh edition, 
, 48 plates, 517 pp. crown 8vo, ( 1904 ) . 

Pimctical Stair Building and Handrailing. By 

W. H. Wood. 32 plates, 91 pp. crown 4to. 


T :,, ( 2894 ) .« . 

Spons* Architects* and Builders* Pocket Price- 
Bpokf Memoranda, Tables and Prices. Edited 
ly Clyde Young. Revised by Stanford M. 

, 9 aooKs. Illustrated, 552 pp. i6mo, leather cloth ' 
6J in. by 3f in. by J in. thick). Issu^ 

. . ... ml 


4 ® 

5 o 

6 o 

7 6 

2 o 

12 6 

9 o 

12 6 

10 6 

a ''i' 
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ARTILLERY. 

Guns and Gun Making Material. By G. Ede. 

Crown 8vo. (1889) .. ... 6 0 

Treatise on Application of Wire to Construction 
of Ordnance. By J. A. Longridge. i8opp. 8 vo. 

(^ 884 ) . 150 

* The Progress of Artillery: Naval Guns. By J. A. 

Longridge. 8vo, sewed. (1896) . 20 

The Field Gun of the Future. By J. A. Long¬ 
ridge. 8 vo, sewed. (189^^) . 2 i 


BRIDGES, ARCHES, ROOFS, AND 
STRUCTURAL DESIGN. 

Strains in Ironwork. By Henry Adams. Fourth 

edition, 8 plates, 65 pp. crown 8vo. ( 1904 ) ... 5 c 

The Practical Designing of Structural Ironwork. 

By Henry Adams. 13 plates, 194 pp. 8vo. ( 1894 ) « 8 

Designing Ironwork. By Henry Adams. Second 
series. 8vo, sewed. 

Part I. A Steel Box Girder. ( 1894 ) o § 

„ II. Built-up Steel Stanchions. ( 1901 )net i j 

„ III. Cisterns and Tanks. ( 190 k) net i - ^ 

„ IV. A Fireproof Floor. ( 190 S) net i i 

A Practical Treatise on Segmental and Elli^cal 
Oblique or Skew Arches. By G. J. Bell. 

Second edition, 17 plates, 125 pp. royal 8vo. 

( 1906 ) ... net i j; 

Sconomics of Construction in relation to Framed 
Structures. By R. H. Bow. Third thousand, 

16 plates, 88 pp. 8vo. ( 187 $) .. 


E. & P. N. SPON, Limited. 


Theory of Steel-Goncrete Arches and of Vaulted 
Structures. By W. Cain. Fourth edition, 27 
illus. 212 pp. i8mo, boards. {New York, 190h) net 

Theory of Voussoir Arches. By Prof. W. Cain. 
Third edition, 201 pp. iSmo, boards. {New York, 

, 1905) . net 

New Formulae for the Loads and Deflections of 

Solid Beams and Girders. By W. Donaldson. 
Second edition, 8vo. (Ifi72) ... . 

Plate Girder Railway Bridges. By M. Fitz- 
MAURiCE. 4 plates, 104 pp. 8vo. (7<SVG) ... 

Pocket Book of Calculations in Stresses. By 
E. M. George, 66 illus, 140 pp. royal 32mo, half 
roan. {1895),,. 

Strains on Braced Iron Arches and Arched Iron 
Bridges. By A. S. Heaford. 39 pp. 8vo. {1885) 

Tables for Roof Framing. By G. D. Inskip. 
Second edition, 451 pp. 8vo, leather. {New York, 
1905) . net 

Stress^es in Girder and Roof Frames, for both 
dead and live loads, by simple Multiplication, 
etc. By F. R. Johnson. 28 plates, 215 pp. 
crtfwn 8 VO. {189J^) . 

A Graphical Method for Swing Bridges. By 

B. F. La Rue. 4 plates, 104 pp. i8mo, boards. 
{New York, 1892) ... ... ... ... net 

Notes on Cylinder Bridge Piers and the Well 
System of Foundations. By J. Newman. 144 pp. 
8vo. {1893) . 

% New Method of Graphic Statics applied in the 
(instruction of Wrought Iron Girders. By E. 
©i^NDER. 16 plates, small folio. {1887) 


2 o 

2 o 

4 6 
6 o 

3 6 
6 o 

12 6 

6 o 

2 o 

6 o 

10 6 



B. & F. N. SPON, Limited. 

• __ _ 


Reference Book for Statical Calculations. By 

F. Ruff.* WithVdiagrams, 140 pp. crown 8vo. • 

(1006) ... * ... ... ... ... ... net 

The Strength and Proportion of Riveted Joints. 

By B. B. Stoney. 87 pp. 8vo. (18Sr5) . 

• The Anatomy of Bridgework, By W. H. Thorpe. 
103 ilius. 190 pp. crown 8vo. (1006) ... net 


CEMENT AND CONCRETE. 

Portland Cement: its Manufacture, Testing and 
Use. By I). B. Butler. Second edition, 97 illus. 
396 pp. demy 8vo. (10(t5) ... . net 

Cement Users’ and Buyers’ Guide. By Calcare. 
115 pp. 321110, clotli. (lOOl) . net 

Cements, Mortars, and Concretes ; their Physical 
properties. By M. S. Falk. 78 illus. 176 pp. 
8vo. {Ncii> York, lOOJ^) ... ... ... net 

Concrete Construction, Methods and Cost. By 

H. P. Gillette and C. S. Hill. 310 illus. 
6go pp. 8vo. [New York, 1008) ... ... net 

Engineers’ Pocket-Book of Reinforced Concrete. 

By E. L. IIiuDENREiCH. 164 illus. 364 pp. crown 
8vo, leather, gilt edges. (New York, 1900) net 

Reinforced Concrete. By E. McCulloch. 28 
illus. 128 pp. crown 8vo. [New York, 1908) net 

Concrete and Reinforced Concrete. By H. A. 

Reid. 715 illus. 884 pp. royal Svo. (New York, 
1907) . net 

Theory and Design of Reinforced Concrete 
Arches. By A. Reuterdahl. 41 illus. 126 pp. 
Svo. (New York, 1908) . net 

Practical Cement Testing. By W. P. Taylor. 
With 142 illus. 329 pp. demy Svo. {New York, 
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B. & F. N. SPON, Limitid. 


CHEMISTRY. 

[See Industrial Chemistry.) 


CIVIL ENGINEERING. 

Canals, Surveying. 

[See also Irrigation and Water Supply.) 

Levelling, Barometric, Trigonometric and Spirit. 

By I. O. Baker. Second edition, 15 illus. 145 

pp. i8mo, boards. [New Yorh, 1903 ) ... net 2 o 

Notes on Instruments best suited for Engineering 
Field Work in India and the Colonies. By 
W. G. Bligh. 65 illus. 218 pp. 8vo. [ 1899 ) ... 7 6 

The Sextant and other Reflecting Mathematical 
Instruments. By F. R. Brainard. 33 illus. 

120 pp. 18mo, boards. [New York, 1891 ),.. net 2 o 

Practical Designing of Retaining Walls. By 

Prof. W. Cain. Fifth edition, 14 illus. 172 pp. 

iScio, boards. [New York, 1908 ) . net 2 o 

The Maintenance of Macadamised Roads. By 

T." Codrington. Second edition, 186 pp. 8vo. 

[ 1892 ) . 7 & 

Retaining Walls in Theory and Practice. By 

T. E. Coleman. 104 illus. 160 pp, crown 8vo. 

[ 1909 ) . net 5 o 

The Barometrical Determination of Heights. 

r By F. J. B. Cordeiro. Crown 8vo, limp leather. 

(New York, 1898 ) ned 4 

^Ihi Masonry Dams. By W. B. Coventry. 

*. ^ 
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A Practical Method of Determining the. Profile 
of a Ma^nry l)am. By W. B. Coventry. • 
8 vo, sewed.* {1S94) . 

• 

The Stresses on Masonry Dams (oblique sections). 
By W. B. Coventry. 8vo, sewed. (1894) 

Tables for facilitating the Calculation of Earth¬ 
works. By D. Cunningham. 120 pp. royal 8 vo 

.Handbook of Cost Data for Contractors and 
Engineers. By H. P, Gillette. 500 pp. 
crown 8 vo, leather, gilt edges. (Nezi/ York, 1904) 

Rock Excavation, Methods and Cost By H. P. 

Gillette. 56 illiis. 376 pp. crown 8 vo. (New York, 
1904) . 

High Masonry Dams. By E. S. Gould. With 
illus. 88 pp. i 8 mo, boards. (Neiv York, 1897) net 

Grace^s Tables for Curves, with hints to young 
engineers. 8 figures, 43 pp. oblong 8 vo. (1908) 

net 

Grace’s Earthwork Tables. 36 double-page tables, 
4 to. (1907) . net 

Railway Tunnelling in Heavy Ground. By C. 

Gripper. 3 plates, 66 pp. royal 8 vo. (1879) ... 

Levelling and its General Application. By T. 

Holloway. Second edition, 53 illus. 147 pp. 8 vo. 
(1895) . 

Waterways and Water Transport in different 
Countries. By J. S. Jeans. 55 illus. 520 pp. 8 vo. 
(1890) . net 

Table of Barometrical Heights to 20,000 Feet 

By W. H. Mackesy, with some practicaPsugges- 
tions by Sir Guildford Molesworth. i plate, 24 
pp. royal 32 mo. (1882) . 
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Aid Book to Engineering Enterprise. By E. 

Ma;3'HESON. ‘Third edition, illustra/ted, 916 pp.. 
medium 8 vo, buckram. (189S) ... ... ’ 

A Treatise on Surveying. By R. E. Middleton 
and O., Chadwick. Second edition, royal 8 vo. 

Part I. II plates, 296 pp. {19(U) 

^ >, II. Fully illustrated, 334 pp. (1900) 

A Pocket Book of Useful Formulae and Memo¬ 
randa, for Civil and Mechanical Engineers. By 
Sir G. L. Molesworth and H. B. Molesworth. 
With an Electrical Supplement by W. H. Moles¬ 
worth. Twenty-sixth edition, 760 illus. 901 pp. 
royal 32 mo, French morocco, gilt edges. {1908) net 

The Pocket Books of Sir G. L. Molesworth and 
J. T. Hurst, printed on India paper and bound 
in one vol. Royal 321110 , russia, gilt edges net 

Metallic Structures: Corrosion and Fouling and 
their Prevention. By J. Newman. Illustrated, 
385 pp. crown 8vo. {1890) . 

Scamping Tricks and Odd Knowledge occasion¬ 
ally practised upon Public Works. By J. New¬ 
man. New impression, 129 pp. crown 8 vo. {1908) 

net 

Earthwork Slips and Subsidences on Public 
Works. By J, Newman. 240 pp. crown 8vo. 
{1890) . 

Co-ordinate Geometry as applied to Land Survey¬ 
ing. By W. Pilkington. 5 illus. 44 pp. 121110 . 
{1909) . net 

Diagrams for the Graphic Calculation of Earth¬ 
work Quantities. By A. H. Roberts. Ten 

cards, fcap. in cloth case ... ... ... net 

Pioneering. By F. Shelfokd, illustrated. 88 pp. 
crown 8VO. . {1909) . net 

Topographical Surveying. By G. J. Specht. 

< Second edition, 2 plates and 28 illus. 210 pp. i 8 nio, 

-> ^atds. {New York^ 1898) . net 
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Spons’ Dictionary of Engineering, Civil, Mechani¬ 
cal, Militai^ and \Maval. 10,000 illus. 4300 pp. • 
super royal *8vo. ( 1874 , Supplement issued in 1881 ). 

* Complete with Supplement, in II divisions net 3 10 o 

Ditto ditto in 4 vols. ... ... net ^ ^ o 

i Surveying and Levelling Instruments. By W. F. 

Stanley. Third edition, 372 illus. 562 pp. crown « 

8vo. ( 1901 ) . 7 6 

Surveyor’s Handbook. By T. U. Taylor. 116 

• illus. 310 pp. crown 8vo, leather, gilt edges. 

(Neiv York, 1908 ) ... ... ... ... net 8 6 

Hints on Levelling Operations. By W. H. 

Wells, Second edition, 8vo, sewed. ( 1890 ) ... i o 

The Drainage of Fens and Low Lands by 

Gravitation and Steam Power. By W. H, 

Wheeler. 8 plates, 175 pp. 8vo. ( 1888 ) ... 12 6 

Stadia Surveying, the theory of Stadia Measure¬ 
ments. By A. Winslow. Fifth edition, 148 pp. 
i8mo, boards. (New York, 1902 ) . net 20 

Handbook on Tacheometrical Surveying. By 

C. Xydis. 55 illus. 3 plates, 63 pp. 8vo. ( 1909 ) 

net 6 o 

DICTIONARIES. 

Technological Dictionary in the English, Spanish, 

German and French Languages. By D. 

Carlos Huelin Y Arssu. Crown 8vo. 

Vol. I. English-Spanish-German-French. 

609 pp. { 1900 ) . net lo 6 

Vol. II. German - English - French-Spanish. 

720 pp. ( 1908 ) ... ... net 10 6 

Vols. III. and IV. In preparation. 

English-French and French-English Dictiona^ 
of the Motor-Car, Cycle and Boat. By 

Lucas. 171 pp. crown 8 vo. ( 1905 ) ... net ^#5 < 
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Spanish-English, Dictionary of Miniiig Terms. 

By F . Lucas. ' 78 pp. 8vo. { 1905 ) ^ ... " net 5 o 

English-Russian and Russian-English Engineer- • 

ing Dictionary. By L. Meycliar. ioo pp. 
i6mo. { 1909 ) . .. net 2 6 


DOMESTIC {ECONOMY. 

Food Adulteration and its Detection. By J. P. 

Battershall. 12 plates, 328 pp. demy 8 vo. 

{New York, 1887) . 15 o 

How to Check Electricity Bills. By S. W. 

Borden. 41 illus. 54 pp. crown 8vo. {New York, 

1907 ) . net 2 o 

Practical Hints on Taking a House. By H. P. 

Boulnois. 71 pp. i8mo. {1886) . 16 

The Cooking Range, its Failings and Remedies. 

By F. Dye. 52 pp. fcap. 8vo, sewed. {1888) ... 06 

The Kitchen Boiler and Water Pipes. By H. 

Grimshaw. 8 vo, sewed. {1887) . net i o 

Cookefy and Domestic Management, including 
economic and middle class Practical Cookery. 

By K. Hellish. 56 coloured plates and 441 

illus. 987 pp. super-royal 8vo. (1901) ... net 16 o 

^pons’ Household Manual. 250 illus. 1043 pp. 

demy 8vo. { 1902 ) . 76 

-Ditto ditto half-bound French 

inorocco . . 9 o 

PlUmIbOQk of Sanitary Information for House- 
bdkjers. By R. S. Tracy. 33 illus. 114 pp. 

(N^w York, 1900 ) . 2 & 
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DRAWING. 

Th6 Ornamental Penman’s, Engraver’s and Sign 
Writer’s Pocket Book of Alphabets. By B. 
Alexander. Oblong lamo, sewed . o 6 

The Draughtsman’s Handbook of Plan and Map * 
Drawing. By G. G. Andre. 87 illus. and 34 
plain and coloured plates, 162 pp. crown 4to. ( 1891 ) 9 o 

Slide Valve Diagrams: a French Method for their 
Construction. By L. Bankson. i8mo, boards. 

(New York, 1892 ) mi 2 o 

A System of Easy Lettering. By J. H. Cromwell. 

With Supplement by G. Martin. Sixth thou¬ 
sand, oblong 8vo. (New York, 1900 ) ... net 20 

Plane Geometrical Drawing, By R. C. Fawdry. 

Illustrated, 185 pp. crown 8vo. ( 1901 ) ... net 3 o 

Twelve Plates on Projection Drawing. By 0 . 

Gueth. Oblong 4to. (New York, 1903 ) ... net 30 

Hints on Architectural Draughtsmanship. By 

G. W. T. Hallatt. Fourth edition, 80 pp. 
i8mo. ( 1906 ) net ^ 1 b 

A First Course of Mechanical Drawing (Tracing). 

By G. Halliday. Oblong 4to, sewed . 20" 

A Manual of Mechanical Drawing. By P. D. 

Johnston. 68 plates and 20 pp. squared paper, 

, • . 149 pp. oblong 8vo. (New York, 1903 ) ... net 8 0 

Drawings for Medium-sized Repetition Work. 

By R. D. Spinney. With 47 illus. 130 pp. 8vo. 

( 1909 ) . ... net 3 6 

Mathematical Drawing Instruments. By W. F. 

Stanley. Seventh edition, 265 illus. 370 pp. 

crown 8vo. ( 1900 ) . 5 0> 
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ELECTRICAL ENCIKEERINC. 

Electric Bell Construction. By F. C. Allsop. 
Second edition, 177 illus. 143 pp. crown 8vo. (1900) 

Practical Electric Bell Fitting. By F. C. Allsop. 
Tenth edition, 186 illus. including 8 folding plates, 
185 pp. crown 8 VO. (lOOo) 

Telephones : their Construction and Fitting. By 
F. C. Allsop. Eighth edition, 184 illus. 222 pp. 
crown 8vo. (1909) . 

Thermo-electric Reactions and Currents between 
Metals in Fused Salts. By T, Andrews. 8vo, 
sewed. (1896) . 

Auto-Transformer Design. By A. H. Avery. 
25 illus. 60 pp. 8vo. (1909) net 

Principles of Electric Power (Continuous Current) 
for Mechanical Engineers. By A. H. Bate. 
63 illus. 204 pp. crown 8vo. (1905) (Finsbury 
Technical Manual) . net 

Practical Construction of Electric Tramways. 

By William R. Bowker. 93 illus. 119 pp. 8vo. 
(1908) . tiet 

Design and Construction of Induction Coils. 

By A. F. Collins. 155 illus. 272 pp. demy 8vo. 
(New York, 1909) net 

Switchboard Measuring Instruments for Con¬ 
tinuous and Polyphase Currents. By J. C. 
CoNNAN. 117 illus. 150 pp. 8vo, cloth. (1008) 

net 

Management of Electrical Machinery. By F. B. 

Crocker and S. S. Wheeler. Eighth edition, 
131 illus. 223 pp. crown 8vo. (New York, 1909 ) 

net 
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Electric Lighting : ,A Practical Exposition of the 
Art. By P.-vB. Crocker. Royal 8vo. (Nm York.) 
Vol. I.’ The‘ Generating Plant Sixth 
edition, 213 illus. 470 pp. (1904) net 

Vol. II. Distributing Systems and 
Lamps. Second edition, 391 illus. 
505 PP- (J905) ... ... ... net 

Elementary Telegraphy and Telephony. By 

Arthur Crotch. 238 illus. 223 pp. 8 vo. (1903.) 
(Finsrury Technical Manual). net 

Electricity and Magnetism in Telephone Main¬ 
tenance. By G. \V. Cummings. 45 illus. 137 pp. 
8 VO. (New York., 190S) . . ... ... net 

Grouping of Electric Cells. By W. F. Dunion. 
4 illus. 50 pp. fcap. 8\’o. (I90(i) ... ... net 

Magnets and Electric Currents. By Prof. J. A. 
Fleming. Second edition, 136 illus. 417 pp. 
crown 8VO ... ... net 

Notes on Design of Small Dynamo. By George 
Halliday. Second edition, 8 plates, 8vo. (1S95) 

Practical Alternating Currents and Power 
Tranmission. By N. Harrison. 172 illus. 
375 PP- crown 8vo. (Neiv York, 190H) ... net 

Making Wireless Outfits. By N. Harrison. 27 
illus. 61 pp. crown 8vo, limp. (Neiv York, 1909) 

net 

Wireless Telephone Construction. ByN. Harri¬ 
son. 43 illus. 73 pp. crown 8vo, limp. (New 
York, 1909) . net 

The Phcenix Fire Office Rules for Electric Light 
and Electrical Power Installations. By M. 
Heaphy. Thirty-seventh edition, 8vo, sewed. 
(1908) . 

Testing Telegraph Cables. By Colonel V. Hos- 
KicER. Third edition, crown 8vo. (1889) 
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Electric Cables, their Construction* and Qost. 

By D. Coyle "and F. J. O. Howe. ^ With many 
dia'^ams and 216 tables, 464 pp. crown 8vo, 
leather. (In the Press.) 

Long Distance Electric Power Transmission. 

By R. W. Hutchinson. 136 illus. 345 pp. crown 
8vo. (New York, 1907 ) . net 

Theory and Practice of Electric Wiring. By 

W. S. Ibbetson. 119 illus. 366 pp. crown 8vo. 
( 1909 ) ... ... ... ... ... ... net 

Creneral Rules recommended for Wiring for the 

Supply of Electrical Energy. Issued by The 
.Institution of Electrical Engineers. 8vo, 
sewed. (Revised, April 1907 ) net 

Form of Model General Conditions recon?- 
mended by The Institution of Electrical 
Engineers for use in connection with Electrical 
Contracts. 8vo, sewed. ( 1906 ) . net 

A Handbook of Electrical Testing. By H. R. 

Kempe. Seventh edition, 285 illus. 706 pp. demy 
8vo. ( 1908 ) . net 

^Application of Electricity to Railway Working. 

By W. E. Langdon. 142 illus. and 5 plates, 
347 pp. 8vo. ( 1897 ) . 

How to Become a Competent Motorman. By 

V. B. Livermore and J. Williams. 45 illus. 
252 pp. i2mo. (New York, 190 S) . net 

Electromagnets, their design and construction. By 
A. N. Mansfield. 36 illus. 155 pp. i8mo, boards. 
(New York^ 1901 ) net 

Tetohone Construction, Methods and Cost. 

By C. Mayer. With Appendices on the cost of 
Tpaterials and labour by J. C. Slippy. 103 illus. 
184‘pp. crown 8vo. (New York, 1908 ) ... net 
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Induction C9ils. B.y N. H. Schneider. Second 
edition, 79 ilius. 2^ pp. crown 8vo. {N*cw York, 

1901 ) ... • ... ... ... ... ... net 4 6 

Elettric Gas Lighting. By N. H. Schneider. 

57 illus. loi pp. 121110. {New York, 1901 ),.. net 2 o 

How to Install Electric Bells, Annunciators and 

Alarms. By N. H. Schneider. 59 illus. 63 pp. ’ 

crown 8 VO, limp. [New York, 190 '}) ... net i 6 

Modern Primary Batteries, their construction, use 
* and niainlenancc. By N. H. Schneider. 54 
illus. 94 pp. crown 8vo, liui]). (iVrrc York, 1905 ) 

net I 6 

Practical Engineers’ Handbook on the Care 
and Management of Electric Power Plants. 

By N. IT. SciiNiuDER. 203 illus. 274 pp. crown 

8vo. (New York, /hW) ... ... ... net 5 o 

Electrical Circuits and Diagrams, illustrated and 
explained. By N. H. Schneider. Svo, limp. 

(Nei^J York) 

Part I. 217 illus. 72 pp. ( 1905 ) ... net i 6 

Part 2. 73 pp. ( 1909 ) . net i 6 

Electrical Instruments and Testing. By N. H. 

Schneider. Third edition. 133 illus. 239 pp. 
crown 8vo. (New York, 1907 ) ... ... net 46 

Experimenting with Induction Coils. By N. H. 

Schneider. 26 illus. 73 pp. crown 8 yo, limp. 

(New York, 1900 ) net 1 6 

Study of Electricity for Beginners. By N. H. 

Schneider. 54 illus. 88 pp. crown 8 yo, limp. 

(New York, 1905 ) ... ... ... ... net 1 6 

Practical Electrics: a Universal Handybook on 
Every Day Electrical Matters. Seventh edition, 

126 illus. 135 pp. 8vo. (New York, 1902 ),,, net i 6 

The Voltaic Accumulator : an elementary treatise. 

By E. Reynier. Translated from the French by 

J. A. Berly. 62 illus. 202 pp. Svo . g o 
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Dry Batteries : how to Make and Use them. By a 
Dry Battery Expert. With additional notes 
by W. H. Schneider. 30 illus. 59 p{). crowp 8 vo, 
sewed. {New York, 1903 ) . ; net 

The Diseases of Electrical Machine^. By 

E. Schulz. Edited, with a Preface, by Prof. 

S. P. Thompson. 42 illus. 84 pp. crown 8 vo net 

Electric Toy-Making. By T. O. Sloane. Fif¬ 
teenth edition, 70 illus. 183 pp. crown 8 vo. {New 
York, 1903 ) net 

Electricity Simplified. By T. O. Sloane. Tenth 
edition, 20 illus. 158 pp. crown 8vo. [New York, 
1901 ) . net 

How to become a Successful Electrician. By 

T. O. Sloane. Third edition, i!lu.‘=.trated, crown 

8VO. {New York, 1899 ) net 

Electricity: its Theory, Sources and Apjilications. 
By J. T. Sprague. Third edition, 109 illus. 
658 pp. crown 8VO. { 1892 ) [ net 

Telegraphic Connections. By C. Thom and 
W. H. Jones. 20 plates, 59 pp. oblong Svo. (New 
York, 1892 ) net 

Rontgen Rays and Phenomena of the Anode and 
Cathode. By E. P. Thompson and W. A. 
Anthony. 105 illus. 204 pp. Svo. {New York, 
1896 ) . net 

03rnamo Electric Machinery. By Prof. S. P. 
Thompson. Seventh edition, demy Svo. (Fins¬ 
bury Technical Manual.) 

Vol. I. Continuous-Current Machinery. 

With 4 coloured and 30 folding 
plates, 573 illus. 984 pp. ( 1904 ) net 

Vol. II. Alternating Current Machinery. 

15 coloured and 24 folding plates, 
546 illus. 900 pp. ( 1905 ) net 
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Design of Qynamos (Continuous Currents). By 
Prof. S. P.*Thompjon. 4 coloured and ^ folding , 
plates, 243 pp. demy 8 vo. ( 1903 ) . net 

Scfiedule for Dynamo Design, issued with the 
above. 6 d. each, 4 s. per doz., or i 8 s. per 100 net 

Curves of Magnetic Data for Various Materials. 

A reprint on transparent paper for office use of 
Plate L from Dynamo Electric Machinery, and 
measuring 25 in. by 16 in. ... ... ... net 

The Electromagnet. By C. R. Underhill. 67 
illus. 159 pp. crown 8 vo. {New York, 1903 ) net 

Practical Guide to the Testing of Insulated 
Wires and Cables. By H. L. Webb. Fifth 
edition, 38 illus. 118 pp. crown 8 vo. {Neiv York, 

1903 ) ... ... .. ... ... ... net 


FOREIGN EXCHANGE. 

English Prices with Russian Equivalents. By 

A. Adiassewich. 182 pp. fcap. 321110, roan. { 1908 ) 

net 

English Prices with German Equivalents. 

English prices per lb., with equivalents in marks 
per kilogramme. By St. Koczorowski. 95 pp. 
fcap. 321110, roan. { 1909 ) ... ... ... net 

English Prices with French Equivalents. 

English prices per lb. to francs per kilogramme. 
By H. P. McCartney. 97 pp. ^21110, roan. 
( 1907 ) . net 

Principles of Foreign Exchange. By E. Mathe- 
soN. Fourth edition, 54 pp. 8 vo, sewed. ( 1905 ) 

net 
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^ GAS AND OIL ENGINES. 

The Theory of the Gas Engine. By D. Clerk. 

Edited by F. E. Idell. Third edition, ig illus. 

i8o pp. i8mo, boards. York, 190 ^ 1 ) ... net 2 o 

The Design and Construction of Oil Engines. 

By A. H. Goldingham. Second edition, 108 

illus. 255 pp. crown 8vo. (Nezv York, net 6 6 

Gas Engine in Principle and Practice. By A. H, 

Goldingham. 107 illus. 195 pp. 8vo, cJotJi. (AVzc 

York, 1907 ) ... ... ... ... ... zzet 6 6 

Practical Hand-Book on the Care and Manage¬ 
ment of Gas Engines. By G. Lifxkfeld. 

Third edition, square i6ino. (Neiv York, lS 9 t>) ... 3 6 

Elements of Gas Engine Design. By S. A. Moss. 

197 pp. 18ino, boards. {Nezi' York, 1907 ) net 2 o 

Gas Engines and their Troubles. By E. W. 

Roberts, with chapters on the Design and Con¬ 
struction of Launches, by Prof. W. F. Durand. 

38 illus. 143 pp. crown 8vo. (Nezo York, l(fO,j) net 4 6 

■ h 

' Gas apd Petroleum Engines. A Manual for Stu¬ 
dents and Engineers. (Finsbury Technical 
Manual.) By Prof. W. Robinson. Third edition 
in preparation 

GAS LIGHTING. 

Gas Analyst’s Manual (incorporating Hartley’s 
^‘Gas Analyst’s Manual” and “Gas Measure¬ 
ment”). By J. Abady. 102 illustrations, 576 
pp, demy 8vo. { 1902 ) net 18 o 

Works : their Arrangement, Construction, Plant 
and Machinery. By F. Colyer. 31 folding 
'plates, 134 pp. 8 vo. { 188 Ji) . net 
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Transaction^ of the Institution of Gas En¬ 
gineers. •Edited by Walter T. Secretary, , 

Published*annualiy. 8vo ... nef lo 

Lighting by Acetylene. By F. Dye. 75 illus, 

200 pp. crown 8vo. (lOO/J) ... ... net 6 

A Comparison of the English and French . 

Methods of Ascertaining the Illuminating 
Power of Coal Gas. By A. J. Van Eijnd- 
HOVEN. Illustrated, crown 8vo. {1SU7) ... ... 4 

Gas Lighting and Gas Fitting. By W. P. Gerhard. 

Second edition, 190 pp. itSino, boards. {New York, 

. net 2 

A Treatise on the Comparative Commercial 

Values of Gas Coals and Cannels. By D. A. 

Graham. 3 plates, 100 pp. 8vo. (icS*6V) ... 4 

The Gas Engineer’s Laboratory Handbook. By 

J. Hornby. Second edition, 69 illus. 328 pp. 
crown 8vo. (1!KU) . net 6 


HISTORICAL .AND BIOGRAPHICAL. 

Extracts from the Private Letters of the late 
Sir William Fothergill Cooke, 1836-9, relating 
to the Invention and Development ot the Electric 
Telegraph; also a Memoir by Latimer Clark. 

Edited by F. H. Webb. Sec. Inst;|E.E. 8vo. {1895) 3 

A Chronology of Inland Navigation in Great 

Britain. By H. R. De Salis. Crown Svo. (1897). 4 

A History of Electric Telegraphy to the year 
1837. By J. J. Fahie. 35 illus. 542 pp. crown 8vo. 

(1889) . 2 

History and Development of Steam Locomotion 
on Common Roads. By W. Fletcher. 109 
illus. 288 pp. Svo 
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Life as an Engineer : its Lights, Shades,, and 
Prqspects. By J. W. C. Haldane^ 23 plates, 

338 pp. crown 8vo. { 1905 ) ... ... ..t net 5 o 

Philipp Reis, Inventor of the Telephone: a Bio¬ 
graphical Sketch. By Prof. S. P. Thompson. 

8 VO, cloth. { 1883 ) . 7 6 

The Development of the Mercurial Air Pump. 

By Prof. S. P. Thompson, illustrated, royal 8vo, 
sewed. { 1888 ) ... ... ... ... ... i 6 


HOROLOGY. 

Watch and Clock Maker’s Handbook, Dic¬ 
tionary and Guide. By F. J. Britten. Tenth 
edition, 450 illus. 492 pp. crown 8vo. { 1902 ) net 5 o 

The Springing and Adjusting of Watches. By 

F. T. Britten. 7s illus. 152 pp. crown 8vo. 

( 1898 ) . net 3 o 

Prize Essay on the Balance Spring and its Iso- 
V chronal Adjustments. By M. Immisch. 7 illus. 

50 pp. crown 8VO. { 1872 ) . 2 6 

HYDRAULICS AND HYDRAULIC 
MACHINERY. 

{See also Water Supply.) 

Pumps : Historically, Theoretically and Practical!}- 
Considered. By P. R. BjOrung. Second edition, 

156 illus. 234 pp. crown 8vo. { 1895 ) . 7 6 

Pumo Details. By P. R. BjOrling. 278 illus, 

^fi pp. crown 8vo. { 1892 ) . 7 ^ 
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Pumps and. Pump • Motors : A Manual for the use 

of Hydrahlic Ei^gineers. By P. R. Bjorling., 
Twovo1s.*26i plates, 369 pp. royal 410. { 1895 ) 

• net 

Practical Handbook on Pump Construction. 

By P. R. BjOrling. Second edition, 9 plates, 
90 pp. crown 8vo. ( 190 ^) ... 

Water or Hydraulic Motors. By P. R. Bj5rling. 
206 illus. 287 pp. crown 8vo. { 1908 ) . 

Hydraulic Machinery, with an Introduction to 

Hydraulics. By R. G. Blaine. Second edition 
with 307 illus. 468 pp. 8vo. (Finsburv Technical 
Manual). { 1905 ) net 

Practical Hydraulics. By T. Box. Fifteenth 

_edition, 8 plates, 8S pp. crown 8vo. { 1909 ) net 

Hydraulic, Steam, and Hand Power Lifting and 
Pressing Machinery. By F. Cul\er. Second 
edition, 88 plates, 211 pp. imperial 8vo. { 1892 ) net 

Pumps and Pumping Machinery. By F. Colyer. 
Vol. I. Second edition, 53 plates, 212 pp. 8vo. 

[ 1892 ) ... ... ... ... net 

Vol. II. Second edition, 48 plates, 169 pp. 8vo. 

( 1900 ) . net 

Construction of Horizontal and Vertical Water¬ 
wheels. Bv W. Cullen. Second edition, small 
4to. { 1871 ) . 

Tables giving Hydraulic Mean Depth and Area 
of Circular Sewers. By R. De Salis, 8vo, 
sewed. 

Donaldson’s Poncelet Turbine and Water Pres¬ 
sure Engine and Pump. By W. Donaldson. 
4to. { 1883 ) . 

Principles of Construction and Efficiency of 
Waterwheels. By W. Donaldson. 13 illus. 
94 pp. 8vo. { 1876 ) . 
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Practical Hydrostatics and Hydrostatic Formvlae. 

By g. S. GouCd. 27 illus. T14 pp. i^mo, bdards. 
[New Yovk^ lOOiJ) ... ... ... ... * net 

Hydraulic and other Tables for purposes of 
Sewerage and Water Supply. By T. Hennell. 
Third edition, 70 pp. crown-Svo. ( 19 ()S) net 

Hydraulic Tables for finding the Mean Velocity and 
Discharge in Open Channels. By T. Hicham. 
Second edition, go pp. super-royal 8vo. { 1 S 98 ),.. 

Tables for Calculating the Discharge of Water 

in Pipes for Water and Power Supplies. In¬ 
dexed at side for ready reference. By A. E. Silk. 
63 pp. crown 8vo. [ISytt) . 

Simple Hydraulic Formulae. By T. W. Stone. 

9 plates, 98 pp. crown 8vo. ( 18 tSl) .. 

INDUSTRIAL CHEMISTRY AND 
MANUFACTURES. 

Perfumes and their Preparation. By G. W. 

, Askinson. Translated Ironi the Third German 
Edition by J. Fuest. Third edition, 32 illus. 
312 pp. 8vo. [New York^ 1907 ) . net 

Brewing Calculations, Gauging and Tabulation. 

By C. H. Batek. 340 pp. 641110, roan, gilt edges. 

, ^ ( 1897 ) . net 

A Pocket Book for Chemical Manu¬ 

facturers, Metallurgists, Dyers, Distillers, etc. 
By T. Bayley. Seventh edition, 550 pp. royal 
, ■ 32ing, roan, gilt edges . net 

jPl^adtical Receipts for the Manufacturer, the 
{dechaniq, and for Home use. By Dr. H. R. 
3 EiiltELEY and W. M. Walker. 250 pp. demy 
Syp. ( 190 ^) *. net 
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A Treatise .on the Manufacture of Soap and 
Candles, T^ubricants and Glycerine, fey W. L. • 
Carpenter and H. Lease. Second edition, 

, 104 illus. 456 pp. crown 8vo. { 1805 ) ... ... 12 6 

A Text Book of Paper Making. By C. F. Cross 
and E. J. Bevan. Tlnrd edition, 97 illus. 411 pp. 
crown 8vo. {lOd?) . ... net i» 6 

C.B.S. Standard Units ajnd Standard Paper 
Tests. By C. F. C'ross, E. ]. Bevan, C.' Beadle 
and R. W. Sindall. 25 pp. crown 4to. [ 1003 ) 

net 2 6 

Soda Fountain Requisites. A Practical Receipt 
Book for Druggists, Chemists, etc. By G. H. 

Dubhlle. Third edition, 157 pp. crown 8vo. 

(New York, ]tHf 5 ) ... ... ... ... net 4 6 

The Chemistry of Fire and P'ire Prevention. By 
' H. and H. Ingle. 45 illus. 290 pp. crown 8vo. 

( 1000 ) . 9 0 

Ice-Making Machines. By M. Ledoux and others. 

Sixth edition. 190 pp. 181110, boards. (New 

Yovh, 1906) ... . ... net 2 o 

Brewing with Raw Grain. By T. W. Lovibond. 

75 pp. crown 8vo. ( 1883 ) . 5 o 

Sugar, a Handbook for Planters and Refiners. * 

By the late J. A. R. Newlands and B. E. R. 
Newlands. 2^6 illus. 876 pp. demy 8 vo. (London,, 

1000 ) . net 150 

Principles of Leather Manufacture. By Prof. 

H. R. Procter, ioi illus. 520 pp. medium 8 vo 18 

Leather Industries Laboratory Handbook of 

Analytical and Experimental methods. By H. R. 

Procter. Second edition, 4 ]>lates, 46 illus. 

450 pp. demy 8vo. [ 1008 ) . net . 18 o,; 

Theoretical and Practical Ammonia Refrigera¬ 
tion. By I. I. Redwood. Sixth thousand, 

15 illus. 146 pp. square i6mo. (New York, 1900 ) net ^ # 4 6 
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Breweries and Maltings. By G. ScAMMELL^and 
F. Qolyer. Second edition, 20 plates, i/d pp. 
8vo. { 1880 ) . ... ... ... ' net 

Factory Glazes for Ceramic Engineers. By 

H. Rum-Bellow. Folio. Series A, Leadless 
Sanitary Glazes. [ 1908 ) . 7 iet 

Text Book of Physical Chemistry. By C. L. 

Speyers. 224 pp. demy 8vo. {New York, 1898 ) 

Spons’ Encyclopaedia of the Industrial Arts, 

Manufactures and Commercial Products. 
1500 illus. 2100 pp. super-royal 8vo. 

In 2 Vols. cloth 

Pigments, Paints and Painting. By G. Terry. 
49 illus. 392 pp. crown 8vo. { 1893 ) . 

Tables for the Quantitative Estimation of the 

Sugars. By E. Wein and W. Frew, Crown 8vo. 
{ 1896 ) . 

Workshop Receipts. For the use of Manu* 
facturers, Mechanics and Scientific Amateurs. 
New and thoroughly revised edition, crown 8vo. 
{ 1909 ) ... ... ... ... ... each net 

Vol. I. Acetylene Lighting to Drying. 
223 illus. 532 pp. 

Vol* II. Dyeing to Japanning. 259 illus. 
540 pp. 

Vol. III. Jointing Pipes to Pumps. 

Vol. IV. 


Practical Handbook on the Distillation of Alco< 
hoi from Farm Products. By F, B. \Vright. 
Second edition, 60 illus. 271 pp. crown 8vo. {New 
York, 1907 ) . net 

The Manufacture of Chocolate and other Cacao 
' Preparations. By P. Zipperer. Second edition, 
“g2 illus. ‘280 pp. royal 8vo. { 1902 ) ... net 
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IRRIGATION. 


The Irrigation Works of India. By R. B. 

Buckley. Second edition, with coloured maps • 

and plans. 336 pp. 4to, cloth. [ 1905 ) ... net 220 

. Facts, Figures, and Formulae for Irrigation 
Engineers. By R. B. Buckley. With illus. 

239 pp. lar^c 8vo. [ 190 S) ... ... ... net 10 6 

Irrigated India. By Hon. Alfred Deakin. With 

Map, 322 pp. 8vo. { 1 S 9 S) . 8 6 

Indian Storage Reservoirs, with Earthen Dams. 

By W. L. Strange. 14 plates and 53 illiis. 379 

pp. demy 8vo. { 1904 ) net i i o 

Irrigation Farming. By L. M. Wilcox. Revised 
edition, 113 ilius. ^gj\ pp. crown 8vo. {New 
York) . net 8 6 

Egyptian Irrigation. By Sir W. Willcocks. 

Second edition out of Print. • 

A few copies of the First Edition { 18 S 9 ) are still to 
he had. Price 15s. nc\ 

The Nile Reservoir Dam at Assuan, and After. 

By Sir W. Willcocks. Second edition, 13 plates, 
super-royal 8vo. { 190 S) ... ... ... net 6 0 

The AssuAn Reservoir and Lake Moeris. By 

Sir W. Willcocks. With text in English, 

French and Arabic. 5 plates, 116 pp. super¬ 
royal 8vo. { 1904 ) . net 50 

The Nile in 1904. By Sir W. Willcocks. 

30 plates, 200 pp, super-royal 8vo. { 1904 ) # 9 c 
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LOGARITHM TABLES. 

Aldum’s Pocket Folding Mathematical Tables. 

Four-figure logarithms, and Anti-logarithms, 

Natural Sines, Tangents, Cotangents, Cosines, 

Chords and Radians for all angles from i to go 
degrees. On folding card. Nci 20 copies, 
net 6 s. 

Tables of Seven-figure Logarithms of the Natural 
Numbers from i to 108,000. Ry C. Babbage. 
Stereotype edition, 8vo . 7 6 

Short Logarithmic and other Tables. By W. C. 

Unwin. Fourth edition, small 4to . 3 o 

A. B. C. Five-figure Logarithms for general use, 
with lateral index for ready reference. By C, J. 
Woodward. Second edition, with cut lateral 
Index, 116 pp. i2mo, limp leather ... nci» 3 0 


MARINE ENGINEERING 
AND NAVAL ARCHITECTURE. 

^Marine Propellers. By S, W. Barnaby. Fifth 
edition, 5 plates, 56 illus. 185 pp. demy 8vo. 

( 1908 ) . net 10 6 

'Marine Engineer’s Record Book : Engines. 

By B. C. Bartley. 8vo, roan . net 5 

The Engineer’s and Draughtsman’s Data Book 

for Workshop and Office Use. Third edition, 
crown 8vo^ roan . 3 0 

,^#chting HintS) Tables and Memoranda. By A. C. ’’ 
'fRAi^KLiN. Waistcoat pocket size, 103 pp. 64mo, 

rb^n, gilt edges . net i o 

&i|to ^ ' ditto in celluloid case net , 1 .6 
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Steamship Coefficients, Speeds and Powers. 

By C. F. A. Fyfe. 31 plates, 280 pp. ftap. 8vo, 
leather. (iOOT) * . net 10 6 

Steamships and Their Machinery, from first to 
last. B}" J. W. C. HALDANK. 120 illus. 532 pp. 

8vo. ( 7 ,SU?). ,5 o 

Tables for Constructing Ships’ Lines. By 

A. Hogg. Second edition. 8vo ... ... ... 7 o 

'Submarine Boats. By G. W. Hovgaard. 2 plates, 

98 pp. crown 8vo. (/.SW?) ... ... ... ... 5 o 

Tabulated Weights of An^le, Tee, Bulb, Round, 

Square, and Flat Iron and Steel for the use of 
Naval Architects, Ship-builders, etc. By C. H. 

Jordan. Fifth edition, 579 pp. royal 321110, 

French morocco, <^nlt edges. (ISUh) ... ... 7 6 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. Compiled by C. H. 

Jordan. Second edition, 7 coloured charts, 103 

pp. oblong 8vo. (VJOJ^) . net 2 6 

Marine Transport of Petroleum. By H. Little. 

66 illus. 263 pp. crown Svo. {ISDO) ... ... 10 6 

Questions and Answers for Marine Engineers, 

with a Practical Treatise on Breakdowns at Sea. 

By T. Lucas. 12 folding plates, 515 pp. gilt 
edges, crown Svo. {Neiv Yorh, 1902 ) ... mt 80 

Reed’s Examination Papers for Extra First 
Class Engineers. Fourth edition, 14 plates and 
188 illus. 550 pp. Svo. { 1902 ) net 18 o- 

Reed’s Engineers’ Handbook to the Board of 
Trade Examinations for certificates of Com¬ 
petency as First and Second Class Engineers. 
Nineteenth edition, 37 plates, 358 illus. 696 pp. 

Svo . net [4 o 
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Reed’s Polyglot Guide to the Marine Engine, in 

English, French, German and Norsk. Second 
edition, oblong 8 VO. { 1900 ). ' ... ' jiet 

Reed’s Marine Boilers. Second edition, crown 8vo 

net 

Reed’s Useful Hints to Sea-going Engineers. 

' Fourth edition, 8 plates, 50 illus. 312 pp. crown 
8 VO. { 1903 ) . net 

Naval Architects’ and Engineers’ Data Book. 

By T. H. Watson. Fcap. 8vo, cloth ... net 


MATERIALS. 

Practical Treatise on the Strength of Materials. 

By T. Box. Fourth edition, 27 plates, 536 pp. 
8vo. { 1902 ) ... ... ... ... ... net 

Treatise on the Origin, Progress, Prevention 
and Cure of Dry Rot in Timber. By T. A. 

Britton. 10 plates, 519 pp. crown 8vo. { 1873 ) 

Twenty Years’ Practical Experience of Natural 
Asphalt and Mineral Bitumen. By W. H. 
Delano. 33 illus. 73 pp. crown 8vo, parchment. 
{ 1893 ) . 

Stone : how to get it and how to use it. By Major- 
Gen. C. E. Luard, R.E. 8vo, sewed. { 1890 ) ... 

Testing of Pipes and Pipe-joints in the Open 
Trenches. By M. M. Paterson. 8vo, sewed 
( 1879 ) . . 

Lubricants, Oils and Greases. By 1 .1. Redwood. 

‘ , 3 plates, 8vo. ( 1898 ) . 

^^Prad;ical^ Treatise on Mineral Oils and their 
' .By-Products. By I. I. Redwood. 67 illus. 336pp. 
a^my Svo; { 1897 ) . ... 
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Silico-Calcareous Sandstones, or Building Stones 
from QuiMz, Sand and Lime. By E. Stoffler. 

5 plates, 8vo, sewed. ( 1001 ) . net* 

Proceedings of the International Association 
for Testing Materials. English edition. 
Issued irregularly. Price varies. 


MATHEMATICS. 

Imaginary Quantities. By M. Argand. Trans¬ 
lated by Prof. Hardy. i8ino, boards. (New York) 

net 

Text Book of Practical Solid Geometry. By 

E. H. DE V. Atkinson. Revised by Major B. R, 
Ward, R.E. Second edition, 17 plates, 8vo. 
( 1001 ) . 

Quick and Easy Methods of Calculating, and 

the Theory and Use of the Slide Rule. By 
R. G. Blaine. Third edition, 6 illus. 152 pp. 
i6mo, leather cloth. ( 1007 ) 

Symbolic Algebra, or the Algebra of Algebraic 
Numbers. By W. Cain. i8mo, boards. (New 
York) ... ... .. ... ... ... net • 

Nautical Astronomy. By J. H. Colvin. 127 pp. 
crown, 8vo. ( 1001 ) . net 

Chemical Problems. ByJ. C. Foye. Fourth edition, 

141 pp. i8mo, boards. (Neiv York^ 1 S 9 S)... net 

Primer of the Calculus. By E. S. Gould. Second 
edition, 24 illus. 122 pp. i8mo, boards. (New 
York, 1890 ) . net 

Elementary Treatise on the Calculus for Engineer¬ 
ing Students. By J. Graham. Third edition, 

276 pp. crown 8vo. ( 1005 ), (Finsbury Technical 
Manual) . 
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Manual of the Slide Rule. By F. A. Halsey. 

Second edition, 31 illus. 84 pp. i8mo, boards. 

(New York, 1001 ) net 2 o 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hanssen. 4to. ( 1 S 07 ) ... net 6 6 

Alg^ebra Self-Taught. By P. Higgs. Third edition, 

104 pjLcrown 8vo. { 1007 >) ... ... ... ••• 2 6 

Galvanic Circuit investigated Mathematically. 

By G. S. Ohm. Translated by William Franxis. 

269 pp. i8mo, boards. (Nexv York, ISOl) ... net 2 o 

Elementary Practical Mathematics. By M. T. 

Ormsby. 420 pp. demy 8vo. ( 1000 ) ... net 7 6 

Elements of Graphic Statics. By K. Von Ott. 
Translated by G. S. Clarke. 93 illus. 128 pp. 
crown 8vo. ( 1001 ) ... ... ... ... 5 o 

Figure of the Earth. By F. C. Roberts. i8mo, 

boards. (New York )... ... ••• net 2 o 

Arithmetic of Electricity. By T. O’C. Sloane. 
Thirteenth edition, crown 8vo. (New York, 

1901 ) . 4 6 

Graphic Method for Solving certain Questions 
in Arithmetic or Algebra. By G, L. Vose. 

Second edition with 28 illus. 62 pp. i8mo, boards. 

(New York, 1902 ) . net 2 o 

Problems in Electricity. A Graduated Collection 
' comprising all branches of Electrical Science. 

By R. Weber. Translated from the French by 
E. A. O’Keefe. 34 illus. 366 pp. crown 8vo. 

\ 1902 ) . ^ 7 : ^ 
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MECHANICAL ENGINEERING. 

Steam Engines and Boilers, etc. 

Handbook for Mechanical Engineers. By Hy. 

Adams. Fourth edition, 426 pp. crown Svo. 

( 1807 ) ... ... ... ... ... net 4 6 

Appleby’s Handbooks of Machinery. Many 

illustrations, Svo. Sections 2, 3, 4 and 6... each 3 6 

Section 5. . 50 

Section i.—Prime Movers. Out of Print. 

Section 2.—Hoisting Machinery, Winding Engines, etc. 

Section 3.—Pumping Machinery and Pumping Engines. 

Section 4.—Machine Tools and Accessories. 

Section 5.—Contractors’ Plant and Railway Materials. 

Section 6.—Mining, Colonial and Manufacturing Machinery. 

Engineers’ Sketch Book of Mechanical Move¬ 
ments. By T. W. Barber. Fifth edition,,3000 
illus. 355 pp. Svo. ( lOOii ) . net lo 6 

The Repair and Maintenance of Machinery. By 

T. W. Barber. 417 illus. 476 pp. Svo. ( 1805 ) ... 10 6 

Slide Valve and its Functions, with special 
reference to Modern Practice in the United 
States. By J. Begtrup. 90 diagrams, 146 pp. 
medium Svo. (flew York, 1902 ) . net 80 

Practical Treatise on Mill Gearing. By T. Box. 

Fifth edition, ii plates, 12S pp. crown Svo. 

{im . 7 6 

Safety Valves, By R. H. Buell. Third edition, 

20 illus. 100 pp. iSmo, boards. (New Yorky 1898 ) 

net 2 o 

Machine Design. By Prof. W. L. Cathcart. 

Part I. Fastenings. 123 illus. 291 pp, 

demy Svo. (New Yorky 1908) ... net ^ : 

c* 
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Chimney Design and Theory. By W. W. 

Christie. Second edition, 54 illus. 192 pp. 

crown 8VO. (New York, 1902 ) net 12 6 

Furnace Draft : its Production by Mechanical 
Methods. By W. W. Christie. 5 illus. 80 pp. 
i8mo, boards. (New York, 1906 ) . net 2 o 

Working and Management of Steam Boilers 
and Engines. By F. Co lye r. Second edition, 

108 pp. crown 8 VO. ( 1902 ) . 3 6 

The Stokers’ Catechism. By W. J. Connor. 

63 pp. limp cloth. ( 1906 ) net i o 

Treatise on the use of Belting for the Transmission 
of Power. By J. H. Cooper, Fifth edition, 94 illus. 

399 pp. demy 8vo. (New York, 1901 ) ... net 12 6 

The Steam Engine considered as a Thermo¬ 
dynamic Machine. By J. H. Cotterill. Third 
edition, 39'diagrams, 444 pp. 8vo. ( 1896 ) ... 15 0 

Fireman’s Guide, a Handbook on the Care of 
Boilers. By K. P. Dahlstrom. Ninth edition 
fcap. 8vo. (New York, 1902 ) net i 6 

Diseases of a Gasolene Automobile, and How to 

Cure Them. By A. L. Dyke and G. P. Dorris. 

•127 illus. 201 pp. crown 8vo. (Neiv York, 1903 ) net 6 6 

Belt Driving. By G. Halliday. 3 folding plates, 

100 pp. 8vo. ( 1894 ) . 36 

Worm and Spiral Gearing. By F. A. Halsey. 

13 plates, 85 pp. i8mo, boards. (New York) net 2 c 

Commercial Efficiency of Steam Boilers. By 

A. Hanssen. Large 8vo, sewed. ( 1898 ) ... o i 

Corliss Engine. By J. T. Henthorn. Third 
' jedition, 23 illus. 95 pp. square i6mo. (New York, 

tm) '..V . 3. f 
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• Liquid Fuel for Mechanical and Industrial Purposes. 

By E. A.'Brayley Hodgetts. io 6 illua 129 pp. 

8vo. ( 1899 ) ... .. ..♦ 50 

Eleftaentary Text-Book on Steam Engines and 
Boilers. By J. H. Kinealy. Fourth edition, 

106 illus. 259 pp. 8vo. (New York, lUOJ) ... net 8 6 

Centrifugal Fans. By J. H. Kinealy. 33 illus. • 

206 pp. fcap. 8vOi leather. (Neiv York, 1905 ) net 12 6 

Mechanical Draft. By J. H. Kinealy. 27 original 
tables and 13 plates, 142 pp. crown 8vo. (New 
York, 1900 ) net 8 t 

The A. B. C. of the Steam Engine. with a 
description of the Automatic Governor. By 
J. P. Lisk. 6 plates, 121110. (New York, 1902 ) net 2 o 

Valve Setting Record Book. By P. A. Low. 8vo, 

boards... ... ... i 6 

The Lay-out of Corliss Valve Gears. By. S. A. 

Moss. Second edition, 3 plates, 108 pp. i8mo, 
boards. (New York, 1900 ) ... ... ... nd 2 o 

Steam Boilers, their Management and Working. 

By J. Peattie. Fifth edition, 35 illus. 230 pp. 
crown 8vo. ( 1900 ) . net 4 6 

• 

Treatise on the Richards Steam Engine Indi¬ 
cator. By C. T. Porter. Sixth edition, 3 plates 
and 73 diagrams, 2S5 pp. 8vo. ( 1902 ) ... ... 90 

Practical Treatise on the Steam Engine. By 

A. Rigg. Second edition, 103 plates, 378 pp. 
demy 4to. ( 1894 ) . 150 

Slide Valve Simply Explained. By W. J. Ten- ♦ 
NANT. Revised by J. H. Kinealy. 41 illus. 

83 pp, crown 8vo. (New York, 1899 ) ' ... net 46 

Shaft Governors. By W. Trinks and C. Hoosum. 

27 illus. 97 pp. i8mo, boards. (New York, 1905 ) 

net 


2 C 



36 B. & F. N. SPON, Limited. « 

Slide and Piston Valve Geared Steam Engjnes. 

By W. H. UntAND. 47 plates and 314 illus. 155 pp. 

Two vols. folio, half morocco. (i<S\V 2 ) ' ... i 16 

How to run Engines and Boilers. By E. P. 

Watson. Fifth edition, 31 illus. 160 pp. crown 
8vo. [New York, 1904 ) -•> ••• ••• 3 

Position Diagram of Cylinder with Meyer Cut¬ 
off. By W. H. Weightman. On card. {New 
Yok) . ^ 

Practical Method of Designing Slide Valve 
Gearing. By E. J. Welch. 69 diagrams, 283 pp. 

S Crown 8vo. { 1890 ) ... ... ... ••• ^ 

Elements of Mechanics. By T. W. \\ right. 

Illustrated, 372 pp. 8vo. [New York, ISUti) ... 10 


WETALLURCY. 

Iron and Steel Manufacture. 


'Life of Railway Axles. By T. Andrews. 8vo, 
sewed, {1895) . 

Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts. By T. Andrews. 8 vo, sewed. 
(1896) . 

^ .Microscopic Internal Flaws, Inducing Fracture 
u' in Steel. By T. Andrews. 8vo, sewed. (1896) 

■ Relations between the Effects of Stresses slowly 
applied and of Stresses suddenly applied in the 
case of Iron and Steel: Comparative Tests 
with Notched and Plain Bars. By P. Breuil. 

, 23 plates and 60 illus. 151 pp. 8 vo. (1904) net 

^irtiafbundera’Alloys. By J.F. Buchanan. IUim- 

W- ' tsi^d, 129 pp. crown 8 vo. (1906) ... net 
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Foundry Nomenclature. The Moulder’s Pocket 
pictionar)^ and concise guide to Found^*y Prac- ^ 
tice. By J^hn F. Buchanan. Illustrated, 225 pp. 
.crown 8vo. (t 903 ) . net 

American Standard Specifications for Steel. By 

A. L. Colby. Second edition, revised, 103 pp. 
crown 8vo. {Neiv Yovk^ 1902 ) . net 

-Galvanised Iron: its Manufacture and Uses. By 
J. Davies. 139 pp. 8vo. { 1899 ) . net 

Management of Steel. By G. Ede. Seventh 
edition, 216 pp. crown 8vo. { 19 (^ 3 ) . 

Galvanising and Tinning, with a special Chapter 
on Tinning Grey Iron Castings. By W. T. 
Flanders. 8vo. {Neiv York) . net 

Cupola Furnace. A practical treatise on the 
Construction and Management of Foundry 
Cupolas. By E. Kirk. Second edition, 78 illus. 

450 pp. demy 8vo. {New York^ 1903 ) ... net 

Practical Notes on Pipe Founding. By J. W. 

Macfarlane. 15 plates, 14S pp. 8vo . 

Atlas of Designs concerning Blast Furnace 
Practice. By M. A. Pavloff. 127 plates, 14 in. 
by loi in. oblong, sewed. { 1902 ) ... ... mt i. 

Album of Drawings relating to the Manufacture 
of Open Hearth Steel. By M. A. Pavloff. 

Part I. Open Hearth Furnaces. 52 
plates, 14 in. by Io| in. oblong folio in 
portfolio, { 1904 ) . net 

Modem Foundry Practice. Including revised 
subject matter and tables from Spretson’s 
“ Casting and Founding.” By J. Sharp. Second 
edition, 272 illus. 759 pp. 8vo. { 1905 ) ... nei i 

Koll Turning for Sections in Steel and Iron. 

By A. Spencer. Second edition, 78 plates, 4to. 

{ 18 H) . I 


5 o 

5. o 
5 o 
5 o 

8 6 

15 o 

12 6 

I o 

12 o 

I o 

Id 6 



E. ic F. N. SPON, Limitbi) 


METRIC TABLES. 

French Measure and English Equivalents. By 

J. Brook. Second edition, 8o pp. fcap. 32mo, 
roan. { 1900 ).., ... ... ... ... net 

A Dictionary of Metric and other useful Measures. 
By L. Clark. 113 pp. 8vo. {ISUl) . 

English Weights, with their Equivalents in 
kilogrammes per cent. By F. W. A. Logan. 
96 pp. fcap. 32mo, roan. {rJOO) . net 

Metric Weights with English Equivalents. By 

H. P. McCartney. 84 pp. fcap. 321110. ( 1907 ) 

net 

Metric Tables. By Sir G. L. Molesworth. Fourth 
edition, 95 pp. royal 32mo. ( 1909 ) ... net 

Tables for Setting out Curves from 200 metres 
to 4000 metres by tangential angles. By H. 
Williamson. 4 illiis. 60 pp. i8mo. ( 1908 ) net 


MINERALOGY AND MINING. 

• Rock Blasting. By G. G. Andre. 12 plates and 
56 illus. in text, 202 pp. 8vo. ( 1878 ) 

Winding Plants for Great Depth. By H. C. 

Behr. In two parts. 8vo, sewed. ( 190 ^) net 

Practical Treatise on Hydraulic Mining in 
California. By A. J. Bowie, Jun. Tenth 
edition, 73 illus. 313 pp. royal Svo. (Nct^i York, 
' ‘ 1905 ) . net 

Manual of Assaying Gold, Silver, Copper and 
' /Lead Qres. By W. L. Brown. Twelfth edition, 
^2 illus. 589 pp. crown 8vo. (New York, 1907 ) net 
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Fire Assaying. By E. W. Buskett. 69 illus. 
105 pp. ch)wn 8vo. {Neiv York, 1907 ) «... net 

• * • 
Tilj: Describing the Chief Methods of Mining, Dress¬ 
ing, etc. By A. G. Charleton. 15 plates, 83 pp. 
crown 8 VO. [ISSJf) . . 

Gold Mining and Milling in Western Australia, 
with Notes upon Telluride Treatment, Costs and 
Mining Practice in other Fields. By A. G. 
Charleton. 82 illus. and numerous plans and 
tables, 648 pp. super-royal 8vo. [lOOri) ... net 

Miners’ Geology and Prospectors’ Guide. By 

G. A. CoRDER. 29 plates, 224 pp. crown 8vo. 
( 1907 ) . net 

Blasting of Rock in Mines, Quarries, Tunnels, 
etc. By A. W. and Z. W. Daw. Second edition, 
go illus. 316 pp. demy 8vo. ( 1909 ) ... net 

Handbook of Mineralogy ; determination and de¬ 
scription of Minerals found in the United States. 
By J. C. Foye. i8ino, boards. (New York, 1886 ) 

net 

Conversations on Mines. By W. Hopton. Ninth 
edition, 33 illus. 356 pp. crown 8vo. ( 1891 ) 

Our Coal Resources at the End of the Nineteenth 
Century. By Prof. E. Hull. 157 pp. demy 8vo. 
( 1897 ) . 

Simple Rules for the Discrimination of Gems. 

By T. S. G. Kirkpatrick. i6mo, leather. ( 1895 ) 

Hydraulic Gold Miners’ Manual. By T. S. G. 

Kirkpatrick. Second edition, 12 illus. 46 pp. 
crown 8vo. ( 1897 ) . 

Economic Mining. By C. G. W. Lock. 175 illus. 
680 pp. 8vo. ( 1895 ) ... ... ... net 

Gold Milling: Principles and Practice. By C. G. W. 
Lock. 200 illus. 850 pp. demy 8vo. ( 1901 ) net 
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» 

Mining and Ore-Dressing Machinery. By 

C. G. W. Lock. 639 illus. 466 pp. super-royal '4to. 
( 1890 ) .r ... . ... 

Miners’ Pocket Book. By C. G. W. Lock. Fifth 
edition, 233 illus. 624 pp. fcap. 8vo, roan, ffilt 
edges. ( 1908 ) ... .. net 

Tedts for Ores, Minerals and Metals of Com¬ 
mercial Value. By R. L. McMechen. 152 pp. 
i2mo. (New York^ 1907 ) ... ... ... net 

Practical Handbook for the Working Miner 
and Prospector, and the Mining Investor. By 
J. A. Miller. 34 illus. 234 pp. crown 8vo. 
( 1897 ) . 

Theory and Practice of Centrifugal Ventilating 

Machines. By D. Murgue. 7 illus, 81 pp. 8vo, 
( 1883 ) . 

Examples of Coal Mining Plant. By J. Povey- 
Harper. Second edition, 40 plates, 26 in. by 
20 in. ( 1895 ) net 

Examples of Coal Mining Plant, Second Series. 

By J. Povey-Harper. 10 plates, 26 in. by 20 in. 
( 1902 ) . net 


ORGANISATION. 

Accounts, Contracts and Management, 


Organisation of Gold Mining Business, with 
Specimens of the Departmental Report Books 
ind the Account Books. By Nicol Brown. 
Second edition, 220 pp. fcap. folio. (1903) net 


muai of Engineering Specifications and Con- 
trapts. By L. M. Haupt. Eighth edition, 338 pp. 
iyo'. {Htvo Yofhi 1900) . net 
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Depreciation of Factories, Mines, and Industrial 
Undertakings, and their Valuation.# By E. 
Matheso^. Foutth edition in the Press, * 

Aid Book to Engineering Enterprise. By E. 

Matheson. Third edition, gi6 pp. 8vo, buckram. 
( 1808 ) . 

Office Management. A handbook for Architects 
and Civil Engineers. By W. Kaye Parry. 
New impression, 187 pp. medium 8vo. ( 1908 ) net 

Commercial Organisation of Engineering Fac¬ 
tories. By H. Spencer. 92 illus. 221 pp. 8vo. 
(PJ 07 ) . net 


PHYSICS. 

Colour, Heat and Experimental Science. 

The Entropy Diagram and its Applications. By 

M. J. Boulvin. 38 illus. 82 pp. demy 8vo. ( 1898 ) 5 0 

Physical Problems and their Solution.. By A. 

Bourgougnon. 224 pp. i8mo, boards. (New 

York, 1897 ) ... ... ... ... ... 2 0 

Heat for Engineers. By C. R. Darling, no illus. * 

430 pp. 8vo. ( 1908 ) (Finsbury Technical 
Manual) . net 12 6 

The Colourist. A method of determining colour 
harmony. By J. A. H. Hatt. 2 coloured plates, 

80 pp. 8vo. (New York, 1908 ) . net 6 6 

Engineering Thermodynamics. By C. F. Hirsch- ^ 
FELD. 22 illus. 157 pp. i8mo, boards. (New York, 

1007) . net 20 

Experimental Science : Elementary, Practical and ^ 

Experimental Physics. By G. M. Hopkins. 
Twenty-third edition, 920 illus. noo pp. large 8vo. 

(New York, 1902) net 1 i 
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Reform in Chemical and Physical Calculatio/is. 

By Q, J. T. HArN^ssEN. Demy 410. ( 1897 ) * net 

Introduction to the Study of Colour Phenomena. 

By J. W. Lovibond. to hand coloured plates, 
48 pp. 8vo. ( 1905 ) . net 

Practical Laws and Data on the Condensation 
of Steam in Bare Pipes ; to which is added a 
Translation of Peclet’s Theory and Experi¬ 
ments on the Transmission of H'eat through In¬ 
sulating Materials. By C. P. Paulding. 184 
iilus. 102 pp. demy 8vo. (New Yovh, 1904 ) net 

The Energy Chart. Practical application to 
reciprocating steam-engines. By Captain H. R. 
Sankey. 157 iilus. 170 pp. 8vo. ( 1907 ) ... net 


PRICE BOOKS 

Approximate Estimates. By T, E. Coleman. 
^ Third edition, 481 pp. oblong 32010, leather. 
( 1907 ) . net 

Railway Stores Price Book. By \\\ O. Kemp- 
TftORNE. 500 pp. demy 8vo. ( 1909 ) ... net 

Spons’ Engineers’ Price Book. A S}'nopsis of 
Current Prices and Rates for Engineering Ma¬ 
terials and Products. Edited by T. G. Marlow. 
650 pp. folio. (1904). ... net 

# 

Spons’ Architects’ and Builders’ Pocket Price- 
. . Book, Memoranda, Tables and Prices. Edited 
' by Clyde Young. Revised by Stanford M. 
^BrooIcs, Illustrated, 552 pp. i6mo, leather cloth 
• 6 h in. by 3I in. by | in. thick). Issued 
^ annually' . ftet 
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ilAILWAY ENGINEERING. 

Railroad Curves and Earthwork. By C. F. 

Allen. Third edition, 4 plates, 198 pp. i2mo, 
leather, gilt edges. {New York, 190 S) ... net 8’, 

Field and Office Tables, specially applicable to * 
Railroads. By C. F. Allen. 293 pp. i6mo, 
leather. (New York, IVOiY) ... ... -... net 8 

The two above combined in one vol. limp leather ... net 12 

Up-to-date Air Brake Catechism. By R, H. 

Blackall. Eighteenth edit. 5 coloured plates, 96 
illus. 305 pp. crown 8vo. (New York, 190 o) net 8 

Simple and Automatic Vacuum Brakes. By C. 

Briggs, G.N.R. 11 plates, 8vo. ( 1892 ) ... 4 

Notes on Permanent-way Material, Plate-laying, 
and Points and Crossings. By W. H. Cole. 

Fifth edition, 32 plates, 176 pp. crown 8vo. ( 1905 ) 

net 7 

Statistical Tables of the Working of Railways 

in various countries up to the year 1904. By 
J. D. Diacomidis. Second edition, 84 pp. small 
folio, sewed. (JtHHl) ... ... ... net 16 

Locomotive Breakdowns, Emergencies and their * 
Remedies. By Geo. L. Fowler, M.E. and W. W. 

Wood. Fifth edition, 92 illus. 266 pp. 121110. 

(Neiv York, 1908 ) ... ... ... ... net 4 

Permanent-Way Diagrams. By F. H. Frere. 

Mounted on linen in cloth covers. ( 1908 ) net 3 

Formulae for Railway Crossings and Switches. 

By J. Glover. 9 illus. 28 })p. royal 32nio. { 1896 ) f 

Setting out of Tube Railways. By G. M. Halden. 

9 plates, 46 illus. 68 pp. crown 410. ( 1907 ) net 10 

Railway Engineering, Mechanical and Electrical. 

By J. W. C. Haldane. 141 illus. 563 pp. 8vo. 

{1897) ... 
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Tables for setting-out Railway Curves/ By C^. P. 

Hogg. A serios of cards in neat cloth case ' ... 

The Construction of the Modern Locomotive. 

By G. Hughes. 300 illus. 261 pp. 8vo. ( 1 S 94 ) 

Practical Hints for Light Railways at Home and 
Abroad. By F. R. Johnson. 6 plates, 31 pp. 
'Crown 8 VO. ( 1896 ) . 

Handbook on Railway Stores Management. By 

W. O. Kempthorne. 268 pp. demy 8 vo. [ 1907 ) 

net 

Railway Stores Price Book. By W. O. Kemp¬ 
thorne. 500 pp. demy 8vo. ( 1909 ) ... net 

Tables for setting out Curves for Railways, Roads, 
Canals, etc. By A. Kennedy and R. W. Hack- 
wood. 32mo. net* 

Railroad Location Surveys and Estimates. By 

F. Lavis, 68 illus. 270 pp. 8vo. (New Yovk^ 1906 ) 

net 

Tables for Computing the Contents of Earth¬ 
work in the Cuttings and Embankments of 
, Railways. By W. Macgregor. Royal 8vo 

^Bridge and Tunnel Centres. By J. B. McM asters. 
Illustrated, 106 pp. i8mo, boards. (New York, 
18 ^ 3 ) ... ... ... ... ... ... net 

l^ioneering. By F. Shelford. Illustrated, 88 pp. 
crown 8vo. ( 1909 ) . net 

•* 

'Handbook on Railway Surveying for Students 
and Junior Engineers. By B. Stewart. 55 
illus. ^8 pp. crown 8vo. ( 1909 ) ... ... net 

^Spiral Tables. By J. G. Sullivan. 47 pp. i2mo, 

' ' . leather. (N^w Yovhy 1908) . ... net 

Ipl^ddem British Loconiotives. By A. T. Taylor. 
diagrams of principal dimensions, n8 pp. 
obfong'Svo. {1907) . net 
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__ _________ __ 

Locomotive Slide Valve Setting. By C. E. Tully. 

Illustratecl, i8mo . net i 

The Walschaert Locomotive Valve Gear. By 

“ W. W. Wood. 4 plates and set of movable card¬ 
board working models of the valves, 193 pp, 
crown 8vo. [New York, ItJO?) ... ... net 6 

The Westinghouse E.T. Air-Brake Instruction ’ 
Pocket Book. By W. \\\ Wood. 48 illus. 
including many coloured plates, 242 pp. crown 
8vo. (New York, lOOif) ... ... ... net 8 


SANITATIOX, PUBLIC HEALTH AWD 
MUNICIPAL ENGINEERING. 

Sewers and Drains for Populous Districts. By 

J. W. Adams. Nintli edition, Si illus. 236 pp. 

8 vo. (Ncio York , ... ... ... net 10 

Public Abattoirs, their Planning, Design and Equip¬ 
ment. By R. S. Avling. 33 plates, 100 pp. 
demy 4to. (WOS) . net 8 

Sewage Purification. By E. Bailey-Denton. 8 

plates, 44 pp. 8vo. (1896) . * 5 

Water Supply and Sewerage of Country Man¬ 
sions and Estates. By E. Bailey-Denton. 

76 pp. crown 8vo. (1901) . net 2 

Sewerage and Sewage Purification. By M. N. 

Baker. Second edition, 144 pp. i8mo, boards. 

(New York, 1905) . net 2 

Sewage Irrigation by Farmers. By R. W. P. 

Birch. 8vo, sewed. (1878) . 2 

Sanitary House Drainage, its Principles and 
Practice. By T. E. Coleman. 98 illus. 206 pp. 
crown 8 vo. ( 1896 ) . ^ 6 
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Stable Sanitation and Construction. By T. E. 

Coleman. i83j,illus. 226 pp. crown 8vo. (1807) 

Public Institutions, their Engineering, Sanitary and 
other Appliances. By F. Colyer. 2^1 pp. 8vo. 
(1889) ... . net 

Discharge of Pipes and Culverts. By P. M. 

Crosthwaite. Large folding sheet in case net 

A Complete and Practical Treatise on Plumbing 
and Sanitation: Hot Water Supply, Warm¬ 
ing and Ventilation, Steam Cooking, Gas, 
Electric Light, Bells, etc., with a complete 
Schedule of Prices of Plumber’s Work. By 
G. B. Davis and F. Dye. 2 vols. 637 illus. and 
21 folding plates, 830 pp. 4to, cloth. (1899) net 

Standard Practical Plumbing. By P. J. Davies. 
Vol. I. Fourth edition, 768 illus. 355 pp. royal 
8 VO. (19O0) ... ... ... net 

Vol. II. Second edition, 953 illus. 805 pp. 

(1905) . net 

Vol. III. 313 illus. 204 pp. (1905) ... net 

Conservancy, or Dry Sanitation versus Water 
Carriage. By J. Donkin. 7 plates, 33 pp. 8vo, 
sewed. (1900) net 

House Drainage and Sanitaiy Plumbing. By 

W. P. Gerhard. Tenth edition, 6 illus. 231 pp. 
i 81 no, boards. (New York^ 1902) . net 

.Engineering Work in Towns and Cities. By 

E. McCulloch. 44 illus. 502 pp. crown 8vo. 
(New York, 1908) net 

The Treatment of Septic Sewage. By G. W. 

Rafter. 137 pp. i8mo, boards. (New York, 
1904) . ... ... . net 

fteports and Investigations on Sewer Air and 

Sewer Ventilation, By R. H. Reeves. 8vo, sewed. 
. (1S94) ... ‘ .. 

Law and Practice of Paving Private Street 
• Works. By W. Spinks. Fourth edition, 256 pp. 

' Jixrrt 
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STRUCTURAL DESl'CN. 

{See Bridges and Roofs.) 


TELEGRAPH CODES. 

Business Telegraphic Code. 300 pp. narrow 8 vo. 

(Size in. by 7} in. and J in. thick, and weight 
10 oz.) (Ne7iif Yovh, lUOG) ... ... ... net i 10 

Miners’ and Smelters’ Code (formerly issued as 
the Master Telegraph Code). 448 pp. 8 vo, 
limp leather, weight 14 oz. (New York, 1899) 

net 2 10 

Billionaire Phrase Code, containing over two mib 
lion sentences coded in a single word. 56 pp. 

8 vo, leather. (Neiv York, 1908) . net 6 


WARMING AND VENTILATION. 

Hot Water Supply. By F. Dye. Fifth edition, 

48 illus. 86 pp. crown 8 vo. (1902) ... net * 3 

A Practical Treatise upon Steam Heating. By 

F. Dye. 129 illus. 246 pp. demy 8 vo. (1901) 

net 10 

Practical Treatise on Warming Buildings by 
Hot Water. By F. Dye. 192 illus. 319 pp. 

8 vo. cloth. (1905) . net ^ 

Charts for Low Pressure Steam Heating. By 

J. H. Kinealy. Small folio. (New York) ... 4 

Formulae and Tables for Heating. By J. H. 

Kinealy. 18 illus. 53 pp. 8vo. (New York^ 1899) 
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Mechanics of Ventilation. G.. W. Rafter. 

‘ Second edition^, i 8 mo, boards. (New York, 1^96) 

‘^ net 2 

Principles of Heating. By W. G. Snow. 62 illus. 

161 pp. 8 vo. (New York, 1907) . net 8 

Furnace Heating. By W. G. Snow. 44 illus. 

#70 pp. 8 vo. (New York, 1005) . net 6 

Ventilation of Buildings. By W. G. Snow and T. 
Nolan. 83 pp. 181110 , boards. (New York, 1906) 

net 2 


WATER SUPPLY. 

(Sec also Hydraulics.) 

Potable Water and Methods of Testing Im¬ 
purities. By M. N. Baker. 97 pp. i8mo, 
boards. (New York, 1905) . mt 2 

Eidlanual of Hydrology. By N. Beardmore. New 

impression, 18 plates, 384 pp. 8 vo. (1906) net 10 

Sailer Waters, Scale, Corrosion and Fouling. By 
W. W. Christie. 77 illus. 235 pp. 8 vo, cloth. 

(New York, 1907) . net 12 

iVater Softening and Purification. By H. Collect. 
Second edition, 6 illus. 170 pp. crown 8 vo. (1908) 

net 5 

rrtatise on Water Supply, Drainage and Sanitary 
' Appliances of Residences. By F. Colyer. ioo 
pp. crown 8 vo. (1899) . net 1 

Ii<!)>ort on the Investigations into the Purifica¬ 
tion of the Ohio River Water at Louisville, 

' Kentucky. By G. W. Fuller. 8 plates, 4 to, 

'cloth, (New York, 1898) . 2 2 

^iliftl^on of Public Water Supplies. By J. W. 

W PP- Svo. (New York, 1898) ... ... 10 
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Well Boring^or Water, Brine and Oil. By C. Isler. 

go illus. 8 vj^), cloth ... ... ... net 'a lo 

Method of Measuring Liquids Flowing through 
Pipes by means of Meters of Small Calibre. 

By Prof. (P Lan(ii<. i plate, i6 pp. 8vo, sewed 

^ net o 

On Artificial Underground Water. P^y G. 

Richert. ifi dins. 33 pp. 8vo, sewed. ( 1000 ) 

net I 

’ Notes on Water Supply in new Countries. By F. 

W. Stone. 18 plates, 42 ])p. crown 8vo. ( 1 SS 8 ) 5 

The Principles of Waterworks Engineering. 

By J. H. T. Tudsherv and A. W. BrightjMore. 

Tliird edition, 13 folding plates, 130 illus. 447 pp. 
demy 8vo. ( 1000 ) ... ... ... ... net i i 


WORKSHOP PRACTICEfi^ 

A Handbook for Apprenticed Machinists. By 

O. J. Beale. Second edition, 8g illus., 141 pp. 
161110. (New York, 1001 ) . net 

Bicycle Repairing. By S. 13. V. Burr. Sixth 
edition, 200 illus. 208 pp. 8vo. (New York, WOO) 

net 

Practice of Hand Turning. By F. Campin. 

Third edition, 99 illus. 307 pp. crown 8vo. ( 1883 ) 

Calculation of Change Wheels for Screw Cutting 
on Lathes. By D. De Vries. 46 illus. 83 pp. 
8vo. ( 1908 ) . net 

Boiler Makers* and Iron Shipbuilders’ Com¬ 
panion. By J. Foden. Fifth edition, 222 pp. 
fcap. 8VO. ( 1000 ) 

French-Polishers’ Manual. By a French-Polisher. 
31 pp. royal 321110, sewed. ( 1002 ) ... net 
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_ _ 

Copper Smithing. By J. Fuller. Jhird 
edition, 475 il'^us. 325 pp. royal 8vo. {New Yovk, 
1901) ... ... ... ... ...» ... net 

Saw Filing and Management of Saws. By R. 

Grimshaw. New edition, Si illus. 161110. (New 
York, 1900) ... ... ... ... ... net 

Paint and Colour Mixing. By A. S. Jennings. 
Third edition. 13 coloured plates, igo pp. 8vo. 
(1900)^ ..j . net 

The Mechanician: a Treatise on the Construction 
and Manipulation of Tools. By C. Knight. 
Fifth edition, 96 plates, 397 pp. 4to. (1897) 

Turner’s and Fitter’s Pocket Book. By J. La 

Nicca. i8mo, sewed . 


Tables fpr Engineers and Mechanics, giving the 
• valaes’*Qf the different trains of wheels required to 
prodj^c^|J|rews of any pitch. By Lord Lindsay. 
SfL^jPI CTKtion, royal 8 vo, oblong. 


Screjj^cutting Tables. By W. A. Martin. Seventh 
Option, royal 8 vo, oblong. . 


Metal Plate Work, its Patterns and their Geometry, 
fdr the use of Tin, Iron and Zinc Plate Workers. 
By C. T. Millis. Fourth edition, 280 (Mferams, 
470 pp. crown 8 vo. (1906) . TT" 


Engineers’ and General Smiths’ Work. The 

smith and forgeman’s handbook of practical 
smithing and forging. By T. Moore. 401 illus. 
248 pp. crown 8vo. (1906),,, ... ... net 

Modem Machine Shop Construction, equipment 
and management. By O. E. Perrigo, 208 illus, 
U, " 343 PP* crown 4to. (New York, 1906^ ... W 

Handbook on Screw-cutting, Coning, 
By W. Price. Fcap. 8 vo. 
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Introduction to Eccentfic Spiral Turning. By 

H. C. RotfiNsoN. 12 plates, 23 Ulus. 48.pp. 8vo. 

(WOO) ... • ... ^. •... net • 4 

Manual of Instruction in Hard Soldering. By 

H. Rowell. iMfth edition, 7 illus. 60 pp. crown 
8 VO. (New 1905 ) ... ... ... net 3 

Pocket Book on Boilermaking, Shipbuilding, and 

the Steel and Iron Trades in General. By M. J. 
Sexton. Sixth edition, 85 illus. 319 pp. royal 
32mo, roan, gilt edges. (WOo) . net 5 

Spons’ Mechanics uwn Book: A Manual for 
Handicraftsmen and Amateurs. Sixth edition, 

1430 illus. 720 pp. demy 8vo. (J 90 S) . 6 

Ditto ditto half morocco ... ... 7 


Spons’ Workshop Receipts for Manufacturers^ . 
Mechanics and Scientific ^ateurs. 

and thoroughly revised edition, crownl| 
(WOO) 

Vol. 1 . Acetylene Lighting to Drying. 

223 illus. 532 pp. ... net 
Vol. 11 . Dyeing to Japanning. 259 illus. 

540 pp. net 

Vol. III. Jointing Pipes to Pumps. 500 

# pp. 

In the Press. 


Gauges at a Glance. By T. Taylor. Second 
edition, post 8vo, oblong, with tape converter. 
(WOO) . net 


The Modern Machinist. By J. T. Usher. Fifth 
edition. 257 illus. 322 pp. 8vo. (Neti^ York, WOi) 

net K 


Americans Tool Making and Interchangeable Manu¬ 
facturing. By J. W. Woodworth. 600 illus., 

544 pp. demy 8vo. (Mw York, W 05 ) ... net v 
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USEFUL TABLES. 

Wdgjits and Measurements of Sheet Lead. 

J. Alexander. 321110, roan ... ... net 1 6 

Tables of Parabolic Curves for the use of Railway 
tEngineefs and others. By G. T. Allen. Fcap. 
i6mo ... ... ... ... ... ... ... 4 c 

Barlow's Tables of Squares, Cubes, Square Roots, 

Cube Roots and Reciprocals. Crown 8vo ... 6 c 

Tables of Squares. By'E. E. Buchanan. Ninth 

"edition, 121110 . net 4 ( 

Land Area Tables. By W. Codd, Square i6mo, 

on a sheet mounted on linen and bound in cloth 3 i 

Description of the Amsler Planimeter. By W. 

Codd. (F^ use with “ Land Area Tables.”) i2mo, 
sewedw . net o i 

Tables for Setting out Curves from loi to 5000 
font radius. By H. A. Cutler and F. J. Edge. 

Royal 32mo. net 2 ( 

Transiition Curves. By W. G. Fox. i8ino, boards. 

(New York) . net 2 c 

# 

Tables of some of the Principal Speeds occurring 
in Mechanical Engineering, expressed in Metres 
per second. By P. Keerayeff. i8mo, sewed ... 0 ( 

Calculating Scale. A Substitute for the Slide Rule. 

By W. Knowles. Crown 8vo, leather ... net 1 < 

Planimeter Areas. Multipliers for various sdales. 

By H. B. Molesworth. Folding sheet in cloth 
case . net i 

Tables bfSeamless Copper Tubes. By I. O’Toole. 

t ,' 6bi)p; oblong fcap. 8vo. { 1908 ) ... ... net 3 
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• 

Rownson’s Iron Merchants’ Tables and Memo¬ 
randa, Weij^hts and Measurfes. 86 pp. 32mo, 
leather... * .. •.* 

Spons' Tables and Memoranda for Engineers. 

By J. T. Hurst, C.E. Twelfth edition, 278 pp. 
641110, roan, gilt edges. { 1 V 07 ) . net 

Ditto ditto in celluloid case net 

Optical Tables and Data, for the use of Opticians. 
By Prof. S. P. Thompson. Second edition, 130 
pp. oblong 8vo. {VJ() 7 ) ... ... ... net 

Traverse Table, showing Latitudes and Departure 
for each Quarter degree of the Quadrant, and for 
distances from i to 100, etc.; i8mo, boards 

net 

Fifty-four Hours’ Wages Calculator. By H. N, 

Whitelaw. Second edition, 8vo. net 

Practical Wood Carving. By C. J. Woodsend. 
108 illus. 86 pp. 8vo. (New York, 1897 ) ... net 

Wheel Gearing. Tables of Pitch Line Diameters, 
etc. By A. Wildgoose and A. J. Orr. 175 pp. 
fcap. 32nio. ( 1908 ) . net 


MISCELLANEOUS. 


Time Chart. The time of day at any place in the 
World at a glance. By Dr. F. J. B. Cordiero. 
On card . net 

Model Steam Engine Design. By R. M. De 

Vignier. 34 illus. 94 pp. crown 8vo, limp. (New 
York, 1907 ) . net 

Popular Engineering. By F. Dye. 704 illus. 477 
pp. crown 4to. ( 1895 ) .,,, net 
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The Phonograph, and how to construct it. By 
W. Gillett. 6 folding plates, 87 pp. crowd 8vo. 
( 189 ^) .!. .. * 

Particulars of Dry Docks, Wet Dpcks, Wharves, 
etc. on the River Thames. By C. N. Jordan. 
Second edition, 7 coloured charts, 103 pp. oblontr 
8vo. ( 1904 ) . net 

Flight-Velocity. By A. Samuelson. 4 plates, 42 
pp. 8vo, sewed. ( 1906 ) . net 

Resistance of Air and the Question of Flying. 

By A. Samuelson. 23 illus. 36 pp. 8vo, sewed. 
Q 90 S) . t.: ... net 

Spons’ Engineer’s Diary and Year Book, issued 
annually. 4to 

New Theories in Astronomy. By W. Stirling. 
335 PP- demy 8vo. ( 1906 ) . net 

The American Hardware Store. A Manual of 
approved methods of arranging and displaying 
hardware. By R. R. Williams. 500 illus. 
448 pp. royal 8vo. (New York, 1896 ) ... net 

Inventions, How to Protect, Sell and Buy Them. 

By F. Wright. Crown 8vo, limp. {New York, 
/ . net 
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